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(57) Abstract 

Novel human genes felling' within the categoiy of family genes relating to pS3 gene which is known as a cell proliferation regulatory 
gene, and gene products thereof. A human p51 gene characterized by containing a base sequence encoding an amino acid sequence 
represented by SEQ ID NO: 1 ; a human pS 1 gene having a base sequence consisting of the 145- to 1488-bases in the sequence represented by 
SEQ ID NO:2; vectors containing these genes; host cells transformed with these vectors; a process for producing a pSl protein having the 
amino sequence represented by SEQ ID NO:l which comprises culturing the above host cells and harvesting the protein from die thus 
obtained culture; and the p51 protein having the amino acid sequence represented by SEQ ID NO: 1. 
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^n-K^Siti^^ (p5 lAiie^) ■C'*)<9x t fz ^ 

5 cDoIIe^^* rbhp5 I B m.^'P (^L<lim{Cp51 

- K^n-STi y mmm ^ m T z m ^ m ^ rp 5 i bs 
(^L<{ip5iBa&)j ii^-rso 
^ fz :^ ^ m ^ X a . lu la p 5 i a a ^ & p 5 
10 1 B m.^^ ^mm Lx rps late^j t^fzj^. ps i 

ASe&U^P 5 1 BMfi^^JgUT rp 5 i^ej tvf 
ti^ ^ p5ijtiE^-®x:r^-fv'>^'^^i*(c{i. t 

15 $ tL T ^ o 

Ctlt>CDp 5 lil'£^©^^Si|^^il'^/ciC6> * 
fgBj©p5 1 m^J-M<^ (P5 1^6) {1. p5 3Se 

^6?i-e*»3. . ^^i^«{rffli^PS^6«j(r|6a-r^p7 3it 

fei^tDm^^}'^ i -5 t> CD CD . ^ CD m ^ ^ ?U <J; ^5 *i 



wo 99/50412 PCT/JP99y01S12 
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iS^Jl{C:^$tlS^o-> (p5 1A> p5 1B) ij^m 

-r ^ D N A @e ^ij ^ w -r ^ t> © ^ tf ^ t- ^ s „ 

10 p 5 I A ^ a - > itj^ m -t ^ M.^ "f- t L X it . ^laSB^'J 

-SSSK^n - K-rSatiS^ ( 1 34 4 J^iJ^ K) 
^ # {f ^ c i T ^ ^ o MW^i^lt. @e # 2 fr t^ 
T> ;4--:^>«;--r'f >r:7U-A(wffi^-rS 1 4 5~ 
15 1 4 8 8i4t::^^tlSi^SS£?iJ*W-r'5iliE^-C'*So 
tiis ^ P 5 1 A c DNA^D->®^ft^^ie?iJ 

{is Se^lJ#-^2{r:^-r«i:*>*3 2 8 1 6 L/;t^ K-^*) 

So *^0«©P 5 lAite^tcji. ^^Be^J«^2t?^ 

^ n s ^ » @a ?"J ^ -a- a ^ t n s o *j ^ @s # 

20 ^ 2 {r ^ ^ ^ SB ?IJ *J C> T . §fl ftfe =1 K > ( A T G ) ii 
jg^#^l 4 5 - 1 4 TSeJC-effiUTfc*). r 
^l/-->3>->^^':h;W(AATAA){ix 2786-2 
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7 9 1 {CtjltfiUTl^-So 

5 nSl£^S14<b^i^> T^ym#^142~321iiT' 
^^n-SDNA^ig'^IJ^&a^T ^ 5 3-3 9 

5 1 Ase®^Milc©T i y®^@^^lJ^::ot^T. -ii^ 
^sewp 5 3s.a'p 7 3^ti-etL®ffi^fi^{c*f-r^ 

>y _ c;? ^ V? i ;^ -r- .f ^7. ' a > }f ^ - :$r - • ;l/ 

— ym) ^mm-t ^ fa s TA:rur^A^^^ lt (p 

erson. W. R. and Lipman, D. J., Proc. Natl. Acad. Sci. 
U. S. A. , 85, 1435-1441 ( 1 988 ) *^ ^ . S 1 iC ^ f ^ 

15 mi>^n >^nf:L (HI. 2 # BS ) o # # CD J6 . (H C 8IIJ ^ 
^^ilctoT*a6/cp 5 3SeKi:p 7 3 ySMSKiCD 

< a 1 > 



20 









DN A 




->3y 


p51A»p53 


36 % 


22 % 


60 % 


37 


% 


p51A<»p73/S 


42 % 


30 % 


87 % 


65 


% 


p53 «*p73 


28 % 


27 % 


63 % 


83 


% 
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iimmm^ . ^m^^ 4 jc^^tis e 4 1 t i y mm^ 

i^ihfl^m&«^='-f-r^M^'f- ( 1 9 2 37^1/;*- 
4 5- 2 0 6 7iit{:::^$n^^^Se^iJ^W-r-5itiE^'C 

t^iis ^ mm p 5 1 B c D N A ^ xj — > (D ± & m & mm 

(ix @S3'lJ#^5{r^-r<i:*>«9 2 2 7 0 Kl?^ 

10 -So *^Hj®p 5 1 Bitfe^{c{i. mmmmmn 5 

p5 lBjtfe^T'n-K$tl^64 I m (D T i J m^"^ 

-r ^ p 5 1 Biie©T = y^se^ij^ie?ij#^4 {c^-r*-«. 

15 it^m. T I J \ 4 2~3 2 l^itT-^^n^DNA 

l^'^fl^.S.D^T^ y®J#^3 5 3-3 9 7 ^X' ff^ ^ tX ^ :^ 

T' # /a c ^ ^ © ^ ^ {r -ft in 6?j ee jij ( s a m k 

20 Tiy®?#^3 5 3-6 4 l<4®^l^^J[tai©;4-U=ry U 
5 1 BM6©^Mi^CDT5 y^S£?iJ{Co(,^Tx P 
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# t> ti o 0 3 *j T . 0 ^ © jf: X ffl ^ n ^ 

5 p51BSeci:p73a®e^*^*ii-r^Tiy 
^ 6 C i: t> S o 

C © J: ^ {1 ^ ^ B« ® P 5 1 it . S£ ?iJ # ^ 1 

ae^'j^w-rsthpsiAafe^. ^^o*K3«j#^4{r^ 

^J^W-rSk hp 5 1 Bitfe^^^^^tl'So tzfzL. * 
15 <> h p 5 litfe^CD*Slli|^^t>^'^t"St>OT 

cc-c rt hp 5 iaiE^®ffiPi«^J <i:ii. Btj^-rs 
p 5 1 Aitfe^^t/ciip 5 1 B^^^ t^nnn^^m 
L . ii la fli it w # m ^ a ^ ^ ^ - > *j ^ 



PCT/JP99A)I512 

WO 99/50412 

26 



!^ ^ (D T i y mmn K ^ X . -TiMi^mtic©^^^^ 
5 •rs2eM"c^ot:> K-^mmm^m-t ^ p 5 1 ass 

10 t? t S o 

r I y mmm it ^ ^ ^ ^ ^ - n^'a^-t ^ g c g 
sii ^ {c *j T . ii s . T i y m i£ o ^ *^ 4 5 % 

15 ^ U < D N A^^Ml^* U 

^ ij - i/ 3 y ^ © L ^ T ti ;()^ iJ'^ ^j: < i — o ^ ^ *J 

20 LX S S < Q 0 ^ ^ ^ 



m 



wo 99/50412 PCT/JP99/01512 

27 



m^ii^nm^ 1 c ^ n ^ T ^ y @a ^ t i x 
fzit 4 -^^-^ti^T i y mmnij^ i^^i ^^^^ ( p 5 i 

20 ^tgt UTS^^nS r p 5 1 cirJi. P 5 

-e s o 
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ccT'p 5 3 m & o m X It m^m t L X It . mmizns 
T I y mmn (D^^ c^m:> ^ . ^ ^ c i> t . -e^ij 

^ o 

20 y ^ y ^ ' l^-^'J^^^i^^ C Methods in Enzymol 
ogy. 154. 350. 367-382 (1987); P 100. 468 (1983); 
Nucleic Acids Res.. 12. 9441 ( 1984) ; m^^t-^n^m 
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mi ritfe^ iiJ^ B^^it^^m, pios (198 

>mri^^ h mW'O it^^ CJ- Am. Chem. So 

c. 89, 4801 (1967); 1^ 91. 3350 ( 1969) ; Science, 1 
) 50, 178 ( 1968) ; Tetrahedron Lett., 22. 1859 ( 1981) 
; m2A, 245 (1983)D R ^ tl O m. ^ ^ 1^ ^ ^\ 

*^ . ^ {i ii ^ /i: r 7 ^ V - @e <t ^ D N A ;fx U ^ 7 
$nS^SK3^l]{^fct'^T. 1 4 5-1 4 8 8 

iz ^ ti ^ ^mm iz is I.- X . mm^^ I 4 5-2 0 6 

20 n ® ^ s @a ?ij . lu <2> ffi ^'J ^ ^ 1 * ^ ^ ^ *^ 
I y mmno^T I y mm » ^ - k -r a 3 k > © 



WO99/S0412 PCT/JP99/01512 

30 



^ ^ ^ t h m $> ^ o =t y (Dmmt. -^jfe 

) CNcleic Acids Res., 9. 

43 (1981)] o 

iz ^ n ^ m mmn ^ ^ 4 5-1 4 s 

8 ( T> m i^SSE^iJ (145- 1488) <h 9 = ) tt. ^ tl 

CD t -S. S o 

*^ -5 ift i: U -C J± . «?>J X. > 0 . 1 % S D S ^ 

tro. 2xssc4'50*x:xJio. i%SDS^'ttri 
xssc^e o"c©xh'J>i^x>h:'a:^#TT^«@e 

15 ^ij ( 145- 1488 )*^ i^/i^DNAcir^^-r^'U rS^-TX-TS^X 

^mtZ^^m^i^^^^ ' |Slt#-rS::<i:*<-C^6 CMolecu 
20 lar Cloning 2d Ed. Cold Spring Harbor Lab. Press 

(1989) ; m^'ft^mmmm \' m^^m^f^ ^ - 

B^^<t^^m ( 1986) ^#88)o 



• 
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WO 99/50412 
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10 



tl^X*)MM-C^^ CProc. Natl. Acad. Sci. , USA.. 
78. 6613 (1981) ; Science. 222. 778 ( 1983)^3o 

mmmmt^m^^^ti^o c n ^> ^ r n a © 

mRN A©^«t^»Si^ cDN A(D^nt^(Di7 

#Sot/c. cDNA^^7'7'J-{irtJBS$nTt>*5«9. 

H Bfl {C l^ T li ^ n t> c D N A 5 ^ 7' 5 U - . X. 
^ D - > 7^ -y ^ (Clontech Lab. Inc. ) mX ^ HS $ n 
15 TC>^^«cDNA7^7'7'J-^*^<'^^^<i:*>'^'^ 

-^yr{Icl:0*rt5-rScDNAi5^o->^ii^-r^:^ 



20 
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B m(D D n AmmKM^^ i^f^-^-r ^ zr a - r ^ m 
N Am*< — ^mi^m^-'v ^ istiz ^ n tz :^ ^ m 

^^BjCDSfeT-©ait#{wlStT(±> PCRj^CScienc 
e. 230, 1350 ( 1985) 3 ^ ^ © ^ ^ fC J; S D N A ^ L 

< {i R N A it "Pi M {c fij ^ T t s o ^ »w . 7 -r r ^ 

U -*^t>^S® c DNA*-«W«^niH'^cfc'9^cC^'^'-{i- 
15 R A C E C Rapid amplification of cDNA ends ; 

12(6). 35 (1994)D> # 5 * - R A C E j£ C M. A. 
Frohman. etal. , Proc. Natl. Acad. Sci. , USA., 8, 
8998 ( 1988)3 ^ (D U m i)"^ U M ^ ^ o 

*^3&^5PCRj*©^?ffl^w|^tT^ffi$t^S•/^-Y^- 

20 {i X ^ B« (r J: o T Bfl $ ti ^ P 5 1 j» 1e O BE ^'J 
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m [Proc, Natl. Acad. Sci.. USA. .74.5463 (1977)3 ^ ^ 
-9- A - 4^ — h ^[Methods in Enzymology. 65. 499 (1 

980)] I^C^ie-^T. ^ fz ^ K It'f^ WL <D - ^ :^ y 7. ^ 

LO *f|B^©P 5 liliE^{CJ;ti{^. 0iJ;ili^itfe^O — 

*^ S lii -ir ^ o T 9 C <i: t? t > fi?iJ X. R 
15 T - P C R C Reverse transcribed-Polymerase chain r 
eaction; E. S. Kawasaki, et al. . Amplification of R 
NA. In PCR Protocol, A Guide to methods and applic 
ations. Academic Press, Inc. . SanDiego, 21 -27 (1991 )3 
{^J;5RNAlii|i§^y--tf>':7'P-j/-r^ > ^ MVx CMole 
20 cular Cloning. Cold Spring Harbor Lab. (1989)) > in 
situ R T - P C R CNucl. Acids Res., 21, 3159-316 
6 (1993)) ^ in situ ^ 7* U ^ ^ Hr - > 3 >m^mm 
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34 



fz m ^ <^ - NASBAj* [ Nucleic acid 

sequence-based amplification. Nature, 350. 91-92 
(1991)3 RrJ ^ (D ^ - tii<X' ^ -So 

»jiWC{i> RT-PCR-SSCP{rJ;S^aj^^^ 

Hig -e ^ ^ K it 1e # ^ ® t) ® ^ PS ^ - # {r $fj m (i 

■:: © J: 9 . HI Hfl o « ^ ii . fl Bfl c 5 t 
15 hp5iiti^i^^^ffi^^^-2^>®^^'^^^^-^^^ 

^ ^- D N A ftfr H- . ^^ge^^iJ ( 145- 1488)*^ ^, S D N 

A i X h u > i :^ h ^£ ^ # T T u ^' X -r ^ - 

20 <i: <i: -r S D N A t U T^^-r S - <t -e ^ S o 
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l%SDS^^t?0.2xSSC4'50'C©^#XiiO. 

i%sDs^^t?i xs s 6 0 'x:(D^w^m7f^-r ^ 

i T ^ ^ o 



10 ( 2 ) p 5 1 s e 

15 ^4{C/Tx$tiaT^ym@a^'j*^-r^p5iB^eii&^ 
$tisMe«^^ If c <t T' ^ ^ . ^ ^ Bfl © s a K 

^^#^©P5 lASeS.O*p5 IBSSf::!^^^ 

r i y MW. ^ ^ ^ ^ - E-OBui^-r^ps ifsi*^ 



wo 99/50412 PCT/JP99A„5.2 

36 



^ ^ % ^ ^ - ti)<X- ^ ^ o 

:$:^B^-e«li*i-St hp 5 iSic 

X. . Science. 224. 1431 (1984) : Biochem. Biophys. 
Res. Comm, , 130. 692 (1985) ; Proc. Natl. Acad. Sc 
i. . USA., 80. 5990 ( 1 9 83 ) ^ # S?. DtC o T IS ^ f i> - 

10 

(3) p 5 I m^(Dmmmmi^=^^t^-^^ 
^■r^ K c M -r 5 o 
15 m^i$i.<^^^'ftLi)^<DTi y mw. n ^ -t ^ ^ <^ ^ ^ ^ 

20 BuiE-r^Ji-^CpS lAg&©^^fStt<k^i^. DN 

A ^ ^ s. 0^ ^ u 3' ^ u -tr- - 3 > II ^ li > ^ n n 
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2 lli&O'T ^ y^#^3 5 9-3 9 7 ^lzW.m-r ^ o 
m-yX . ^ #g B« CD U ^ ^ ^ K {i T 16 © O * 

(i) SE^iJ#^l©T^y^#^l~5 9-C^^nSTi 
/ ^B£?IJ (KiT. miwT i y ^Sfi^iJ 1 (l-59)<h.C^ 9 o ) ^ 
-r -5 '-f- 'J ^ :^ f- K ^ J- 1^ ^ ^ o 

flis .^mm^^i^i^r i y mmm i ( i -59 ) t ^ 

15 M ^ t o 

(ii) mn^m cr>r i y mm^ I 4 2-3 2 ix^^^ 
ti?>r I y mmn c&ir . ^i^r i y mmni (142-321) 

t£i^^ mmm^micitr i y mmni (142-320^ 



wo 99/50412 PCT/JP99/0.512 
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i (iii) @e^iJ#^lCDT^yie#^353~397 T'^$ 

tis T ^ y mmn (je^t. mtcr ^ y m^n i (353-397) 

fXfc. ^KI^5?«J«fef^(iT ^ y mffi^lJ 1 (353-397){:: C> 

10 n ^ T s y @? as ?y ^ w L > ^ u u -ir" - '> 3 > ^ 

ti * W -r S 'f> 0 ^ r ^ K ^ # If S - i: *^ ^ > -fi^lj X. p 

5 1 B s s CD « ® ^ u 3' y u -fef - V 3 > -gi ^ ( se # 

^4CDT^ymi^^3 5 3~64 IR) =^ ^ "T ^ o T 

15 ^ w-r ^ P5 ^ > # {1 $ij PS ^ n *^ . r I y mmn I 

53-397 )<!:CD*aiH4A^*^7 0%JBt-L.«^^l^<i*80%iii 

^l^0^(i> ±lfiT ^ / 1 (1-59)^ L < 

>E:<DPI'X(I^> T I y Wtmn 1 (142-321)^ U < ^ © 1^ X<l 
20 T ^ y @}S£3?IJ 1 (353-397)^ U < 1*^©!^^'^®''^ 

n - © T i y ^ @e ^ij ^ - ^ tr U ^ r 5^ K 



PCT/JP99/01512 

WO 99/50412 

39 



-5 T t> ck l/^ o 

H * IS «i - c n ^> ® ^> 'J ^ ^ ^ K ^ 3 - K -r ^ 

mmmm^m-r ^^^^ (dna) A^-^^nSo M.wm 

i {C (i . hUJB® T ^ y ieSE^iJ 1 (1-59)^ n - K ^ ^ S SS 
3FIJ L T ;i Sa^lJ # ^ 2 l> T ^ S= ^ 1 4 5 - 3 2 1 

-e^. $ns^»Be3?ij^s T i y ^aa^'J 1 (142-321)^3- 
K -r ^ ^ @£ u T {i la # ^ 2 c T m ^ s ^ 5 

6 8-1 1 0 TT'^^tlS^^Sa^'J^ - T^y^K3^IJl 
10 (353-397)^ 3 - Y'-r ^ i^&^n t LX itmn^^ 2 iZiS 
(<^T^^#-^1 2 0 1-1 3 3 BtT'^^nS^^iEJ^J^ 
^ If 2, C <t T' ^ S o 

(4) p5igeo^3t^-Ra^®it{r^ffi-r^*>© 
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©*HflaT*> S C O S Jfflfla CCell. 23. 175 (1981)] . f- ^ 

^ i/ y {7 ^ — C Proc. Natl. Acad. Sci. , USA. .77. 

10 4216 ( 1980)] ck < ffl <a> n S C n RB^ 

f ij ^ij ffi -e # s o 
15 < ^ t> ^> n o B ® ^ci: T t> . # i V/ i y t T • 

3 <J ( Escherichia coli) K I 2 ii^ ^ < ^ ^ ^ o 
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T T t> .fc o ^ 16 ^ ^ ^ ^ - <Z> fi^i ^ - m^U. 
SV4 0©lO»i>^n^:-r5'-^^W-rS P SV 2dhfrCM 
5 ol. Cell. Biol.. 1. 854 (1981)D m ^ M ^-t ^ t i)< 

10 DC. Natl. Acad. Sci. , USA.. 80. 1 (1983)D m^Mm 

-ct. (D ^ ^ ^ - it^-:^ ^ - ^ - <^ -^^^^^^ 

15 m^it^'f-M ^ 6 0 0 0 CD G S T K ^ V > ( S. japonicu 
mfi3|t)^^-r5pGEX-2TK^pGEX-4T-2 

S D ( -> ^ > • T > K • rJ'' ^' — ^ ) S IE ^iJ X H 



wo 99/50412 
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{1 ® e -g- fi£ pa ftfe ® ns: Ifl J6 =1 K > ( A T G ) ^ 

mm (.m ^ > ^ ^ T ' 3«;ki 2^^) ^a^ne 
m^LTmi^i>m^it. ^m, < ^ ^ - t l x it — ^ p 

^ ii h ^) zr h y r ><itrp:>y n ^ - :^ - ^ 1 pp^n^:- 
rJ'-. lacrn^r-^-xPL/PRra^-:J'-^ 

10 ^mm-v ^ o 

j£ M 0* c ti {I J: ^ ?^ w ^ {± . mzm^^ . 

15 m m iz J:: f!) m m (D ^ v iZ L fz m. ^ "f- iZ J: i) - 

iz m X m m ti ^ ^ m (D ^ (D =^ m 'K m Vim m X ^ . ^ 
20 m ^m^mmo izm L fz^i^rxnmx ^ ^ o 
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l\' ^^t^T" - - r y i7 lU^ 1175- 1259 M. f$ I US. 
m I m. 19804^ 6^23B^5S:^tt^M'fl:^I^A^tT : Bi 
ochemistry, 25(25). 8274 (1986); Eur. J. Biochem. , 
163, 313 (1987) ^ # fis D {C J: «9 ^ SSI . *S S ^ 5 o 

mitmMi^ ^ ^m. (^t»f^). ^^c^^st. g^jE-> 3 
- jvmm) . ^ a -7 h ^ "7 y ^ - . y^m^ 
10 jSi^?K<*^ovhtr'^7>f - (HPLC) mo^mmw 

1^ L T {i . Se^iJ S ^ 2 {1 *J C^ r IE3^iJ (145- 1488) T- 
^^tl-SthpSIA itfe ^ O S Sa 3?iJ ^ ii @S 3?|J # ^ 
5 tr *J T ig» le^^J ( 145-2067) ^ $ n -5 t hp 5 1 

t fz. t hpS lAjllE^XJit hp 5 1 Bitfei^-C 



PCT/JP99/0I5I2 

WO 99/50412 

44 



5 T t S o 

y ®e IE ^ {i sa ?ij # ^ 4 ^ ti -5 T ^ y m^ni^'nt 
10 ^mi)<^^ ti o 

JFIJ tS ^ C * o' T s ^ T ^ y ®? ^ 1 1® -r o ^ ,^ ^ -li: 

^ ^ K <D fig > CD i> -rn cb T t> «fc t> o 

Z tib<V ^ ^ X. > T V K ^ . M -a- ^ M 7K «^ . DC 

20 cm. isn^^r-jim. wtitMTtm. DP p A ii^y s. 

^ ;l/ +^ X 4-. >J T K ) . D C C + mtU^ ( 1 - t K 
D •> O y h U T V - >'l^ . N - t K D 4^ •> 1^ i> > T 
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* ;W ^ i/ >r ^ K ^ ) ^ y K 7 - K ^ «?>1 ^ # 

^ o 

®*^^>iill^K-rsc<h;6^T:■#^o ^ (Dm t Lxii. m 

^iii^ / f- Jiy Ji' I K ( D M F ) . > f- ;W X ;P ^ 
v/K(DMS0).^^-9-'i--X'^oT^ v?:4-^if>. 

10 © ?E ^ ME ^ ^ ^ If S - 'i: *^ ^ ^ o 

. ± la ^ ^ K fiK s 0 1^ L T . s ^ L 

IN T i y WiJb ^ ¥ izis ^ t! Ji^^ ^ ^^^i'i- ^ " 

15 7.^ )\^. ^7.^ - p - ^ h ^ i/ ^ > V? 
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- 2 - X — Jl^ M . ^ > V? ;i/ ^ + -> ^ — * > f 
ji^ — ji^ ^ t> Ji ^ ;u « X T y > ^ ^ ^ -> ti 

5 So 

10 i^m. V -y umm. mm. / ^ > 

1^ m . m ^ ^ ^ > ^ ^ ^ ^ hi/57>f - . 

y;U^7n-rhi^^7^-. ^ m ^ mm ^ (O ^ ^ h' '(t^ 
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^±<t^^mc 1986) ^#!iB ] o < u T » e» n ^ fiL«^ (i . 

^ L Ji HI SU ^ W fiJ ^ij ffi -r -5 - <i: -e ^ S o 
S, i U T E H 55- ^ 4o T w ffl -e i> o 
(5) pSlMS^-i-ti-EH^fiSc^ 

10 c M -r s o 

$ n -5 . ^ ii' ^ h 'J > U A . U ^ »> A . ij 

i/ ^ L.^ ^ % ^ /N-yT^A. ry^-'^A^tD^ 
15 )\^ti ^m^L. T Ji^ ±m^mi^Rrjr > - 

m^iti^mi^. i^itJi^mm^. %<t7i^mmi^. mm^. 
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J\y^^ >mi^. y U 3 - > U ^ >mi^. T 7. n 

S o 

»j> ii«?fij. i^^m. i^uM. mmm. mm^^nm. m 
umm CD ^^mMitmmmm ^ m^-c ^ . c n t> ji # ^> 

miztii-tLi,^:^^^Mmmmmu. a s © s e ® »j ^ 
20 x^. z ti itM^i^xxu^mmi^nm tm^-^x 
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± IB L - T ^ y i? <i: L T {1 s # PI ^ (i < fi?iJ 
ij •> > > -> X -r > X ^ > ^ «| © 1^ -ftl T J: ^<^ o 

± Ifl «l «i: L T # PI ^ ^i: < s -fi^J ;i ^y ^U 3 - X . 

5 _ ^ ^ y .> h - ;l/ ^ ^ ^) h - ;u ^ © M T 3 - ;l/ . 

^ h o 

10 ^®yS14»J<!:LT*j#CPI^{i/j:<. 

+ >/ jn ^ 1/ > U n — ;l/ V ;!/ t:' rJ' > T ;U + >'l^ ^ :^ t- 
. ^} ir ^ 1^ y T ^ ^ - )\^^h . V 9 

> t y T V/ ;p 31 X 7^ ;u ^ . mmm^ K ^ ^ ^ ^ ffl 

15 T' ^ o 

■fe;l/n-X^«^*<i:LTt>#i::PI^ii:^i:<^ y5^;Hr 
p _ ^ i ^ ;Hr ;U D - X s t K n ^ f- ^Hr n 
- X . t K o ^ -> ^ o t" ^Hr >'U n - X > t K u 4^ v r d 
t° ;l/ y 5^ ^U-te >'l' a - > :^ ;P ;K ^ > ^ ;Hr ;l/ n - X 
20 hU-^A^^^ffiT'tSo 

0 1mg^JKiji±>$f^i-<«i*^0- 0 1~10mge 



wo 99/50412 PCT/JP99/01512 

50 



s. <D mm t -r ^ (D i)^ m ^ ^ ^ o ^ M ^ islm (D m M &. u ^ 
m^^^ I fj^ s ^ ^ ^ 0 . ooooimgeatjei±.$f 

^L<{i*^0. 000 1- 0. 0 1mggS®l5ffl<i:1- 

<{i*^0. 0 0 1- 0. lms^S.ommt-r^(Di}^M 
1-1 0mgSS<t-rs©3&^iS^T*>5o -t?yl/p 

-XBl^<*:CD^Sn*{l.W5«&S!ci53-ljt/g^t)*^0. 0 0 
10 00 1mggJgJe(±.a^*L<{i*^0. 001-0. 1 
m gigJKOfiSH<!:1-S®3&<jS^T'*5o 

3{)^t>iiJC^|l^^tl^*^^ iiS*^0. 0 0 0 0 1-7 OS 
J?^L<liO. 0 0 0 l-5mS%^^®l5ffl«i: 

15 -r^o*'^ji^"^*'5o 

Bfl CD S H ii 'i' C ii > ^ @ ^ iP ^ 't^J ^ 
20 \,t^ n ^ (^?lJ^|^'€•tl^»©:^hU'>A^. 
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itm t u r « X m^ii^^ti- h »j A , ^iti7 u a , 

T . ^M. fim. «fe »J . ^ *J . ^ J& »J . jvm 

i u 4- ^ © ?s i^pj ?^ e ^ n X c ti t> {± jg {c 
twite I- . m^. ^BTj^mm-r ^ z t t^x-.^ ^ o 

X. . g| CD ?^ {C fig -r S IS L T li . ± ^ S8 IPJ 

«i . mm. y-r y . mmti . :t y . 

20 •^zji^u-x.'^^Wt. ^) y Wtij V ^ W (D mBM ; 7^- . 
y y y -If -7 f- y ^ ?S > ;^ 4^ f- ;!/ D - 



wo 99/50412 PCT/JP99/01512 

52 



X ^ t K D + o t° ;Hr ;u P — :^ X >^ 5^ .'i^ o — X . 
I) t" - t° D K :^ ^ o *S ^ ; t> ji^ ^ / i- -ir 

;U D - X ^ h U A . :^ ;l/ '> f- >'H? P - X ^ ;U 
A . <S B ^ S t K p ^ :^ n t° v^n? P - X . I£ ^ 

m : ^ 'J 3*- ^ v' ^ > V t: rJ' > Hi X ;U ^ > 

5'>u>'HKim:^hV'^A. x7^TU>®e*y^^y-feU k 

lp®|^®^tt?fij;e!^> X7^TU>. ij ij :^ ^< ^ - . tK 

^{z.m.m\t'}i^^\^m i; ii s ® ^ * m l /c ^ ^pj . x. 

5tL *J © ® file 0 -r S C 1^ L T ii . ^ ffi ^* L T l?iJ 
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53 

> . mmm> u -r ^ ^ y ^ ;i/ ^ ^ -a u . m m 
10 ti t> li s & ^16 ^,^ is^ $ n s o 

T . # i L T X. li tK . i 5^ ;l/ T n - ;W , ^ a 

t° P > U =1 - > U 5^ U > ^ U 3 - N jn h + -> 

15 V X 7^ T U ^'t' T ;U 3 - ;l/ , ;fx U + -Xk V X T 

U ;l/ T >'U :3 — ^1/ ^ .-fs "J ;j- ^ •> i f- U > y e rJ' > ig M ®? 

20 ?PJ. m^SlPJ. fL-fb^fiJx ISS*iJ> '^^n. ^3- tic IPJ ^ ^ ^ Sn. 

® (i . -fi^tj X. -7^ 'J T @ :7 ^ yU - ^ oi 3© $ -a: 
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m a mm 1^ M ^ ^ M 't ^ - t (dx- ^ ^ mmmwm.^ 
5 ^ m^^mmM(D mm ^m-r ?> i^^i^x it. m 

10 S {I IS U T > 31^ ^PJ <t L T . X. {i: e -7 -fe u > . 

^ U 3 - , ;f. U -31 f- > 'J - . >> U =1 > . < 

^ ^ B« © g ai ^ ^ i± > it:- g tc jj; i; T ^ ^PJ . 

± Id S H ^ O {i . # (C < X # S ^ 
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g~l OmgSSE. »*L<{i*^0. 1 ^g~lmgm 

mt-r^(Dib<x<. m mm It I B iz 1 t^m iz 6^ if X ^ 

15 ( 6 ) ate ^ 

is i-^ ^ m <D m m ^ n m -r i z t X ^ o ±i2©^ 
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-5 PI ^ (1 :fe 0^ T > lU fa L ^ ^ T' ^ T ^ s ^ # ^ 
1e ^ # tf C i T- ^ So 

15 }b \f^mmf£^mmm P 5 1 t (Dm-cmm^*^^ z 
^ X o i^^i^.^mmmi^ m A-r z t ±<u 1^ o zo 

^> tl T f5 . 1^1 Bfl T' li S SE ^ CD < rJ^ - © -T 



wo 99/50412 




PCT/JP99/0I5I2 



-i:LT. ^^'^m^'^^ ^ - ^M^-r ^ z t 

H#fF^5 2 5 2 4 7 9^BJ^ffl»S:C>*PCTa^4i:^||W 
09 3/0 7 . 2 8 2^B^tti»{C|fl^$tl/c<:?^ - (P 
WP-7A. pwP-1 9. pWU-lx pWP-8A. 
pWP-2 l^LN'/XlipRSVL/icif) J^itpRC/ 
10 CMV ( Invitrogentt^ ) ^ ^ ffl T . S! ^ tl ^ iJ' 

nc *> . it 1e ^ # A 3S (c i> T ffl (-^ ti ^ ^ - {' 

^ S o 

-E: © fi?»J L T (i . «?IJ X. > fff lit C *r U T Ji . T 

y ^ K 5 > X 7 J. U > . h 7 X X 5=- U > «i: ^ ^^1 ^ T' 
20 ^ ^ o ^ 1^ *r U T li . 757 ;U :^ ^ T > b K 7 - -^^^ I > 
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^D-AP4 5 0> 3l/X7^D-yKftijm«»rP4 5 0. 
1 7T;l/7r-t KDi|r>'^--tfP 4 5 0 ti ^ '^m^'C 

?L:SJ::*rU-C{i. erb-B2. erb-B3. P - iJ 
Jif^y^ /3 - 5 ^ h ^ D b' > . ?L St S S « ^ ^ ^ -C' 

- -tf p jpg 'y -f U X ;<7 3' > . 5 > y ;!/ /n > ^ ft T ^ 
a ^ K y ^ ^ K /i: ^ ^ «»J ^ ^ o ^^UKMLX 
15 l± > ^ D ^" D y U > X :^ 71/ h — > /<£ <i: ^ ^ T # § o 

X u iy - y . M- m y y n mr ji^ ti *) i^^^ :^ y ^ ^ - 

20 P A P 1 <if ^ ^ "C ^ 5 o 
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u m u ^ o n m (D f:ii6 (D ^ . f^mmn(otz)!(><D 

li . ^ <D M « 1i c ^ F;? fitJ i:: ^ ^ # W a M ^ 

A ^ n fz m. ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

20 «*4(aiE^^Affl'<^^-)^ii^^l^«-^^'^^^ 

> t"^- ( in vivo) ^i:. .m^©^rtct»?-B.M«J<t-rS 
»Bfla^m^itiL-C^*:^i--eilfe^-^*AUT. ^©m. ^ 
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^lia^<*F*i{-Mi"^^:^t'^ (ex vivo) ^ (D M O m 

5 m ^"^mx' h ^ o 

20 ^ ^ Jl^ 7. ^ m A:fj ^ t L X it . mA.it. thp5 lit 
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UT{i> TT^y^y^Ji^y^^^^— ^ HIV ( human immu 
nodef iciency virus) ^^rJ'-. T-ryBi#'i7-r>'PX< 
^ ^ — (AAV, adeno-associated virus) > ^ X «> 

5 -t';UX^^^-> m*^^>'l'^^'>^>'l'^ (HSV) 

'^^'T^UX (EBV, Epstei 

n-Barr virus) — t£ifib<$>i-fh>tl?>o 

-lirTDNA^&^fflflartC^A-r^l^M'^U^^V-^^ CKa 

to.K.,et al. . J. Biol. Chem. , 266. 22071-22074 (1991)) ; 

■y"7 7. I KDNA^^Tn - h UT^mjlcmtCckoTigj 
15 S fl5 lea 1*3 D N A ^ * A -r ^ CYang.N.S. et a 

1. , Proc. Natl. Acad. Sci. . 87. 9568-9572 (1990)3 ; :/ ^ X 
= KDNA^E^^>t*;K-CjtS^^ffl3Kf-aA-rS*^ 

4^ K ( naked) D N A j£ C Wolff. J. A. . et al. . Science. 

247. 1465-1467 ( 1990)) ; ^ S 1^ IE m U ^> V - A C ^ S 
20 U^itiE^^*^llS{w^A-r5:^^:*-^'yi5'-y^^V-A 

jfeCA^KH^. E^©^*^^. Vol. 175, No. 9. 635-637 (1 
995)) : #^iafl!acD«^tcitlE^-^#AL.'ftfe®*fflBa{wAt> 
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jg^fSUTy^K-DNA^-^i*^^ C Frindeis, et al. , 
Trends Biotechnol. , 1 1, 202 (1993): Miller. et al. . FA 
SEB J.. 9. 190 (1995)] /i: <fc' ^ ^ ^ "T S C «h *■« T ^ S o 

± la U > K - D N A m {4 . m7L\tmmUis^ 

Tv^Tn)KSe^U:^'>K<!:UTffll>5:^* CWu. et a 
1. . J. Biol. Chem. . 266. 14338 (1991): Ferkol, et al. . FA 
SEB J. ,7. 1081-1091 (19 93)] M3©Jffilia*^3t<liliaL 

:^X7x'J>^'J:^'>KiLT^(<^S:6"j* C Wagner et 
al. . Proc. Natl. Acad. Sci. . USA. , 87. 3410 ( 1990)3 fS. ift^ 

-i- * n ^ o 

^ ^ B« -e ffi C> 1^ n S it 1e ^- 2f A ?fe {4 . ± 12 © fin § 

^jx.(4'*si^-rxo:/vxi KDNA<SrT7=y'>'r>'i/x 
^ 1^ r 7" J 4 )\^ 7. ^ ^ ^ - \^ ^ LT#^> 
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^ o T S o 
10 - ,J: - iffl flS y ^ ~ > y MM) *^ t> o T 

e n V (n^StHaiK) /i:<if®«iE^^^^i6^ 

15 -5 o - 55- > -^7 ^ Jl/ X ^ ^ ^ - {i . /N° y >y - > r ^ ^ 
L T R (long terminal repeats)^ W L T S > 

a -fe ^- ^ It o Ti Wj: o /N- y - > i/ ^ ;u {i -r 
20 itfe^(neo.hyg)(i:^o-->^-^*-^^t-^^ 
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y Jr - 'J > y i- ^ S a gitfe^® — SB*-^ 

}i>fi:<t^ztt. g a g afe^® A T G ^ *i ^ 9 

;l/ /n' - ^ffl fla {I ^ A -r ^ c <t {I =t T > ;l/ - Iffl 

A .y >5r - V? $ n T ;W X iK[ ^ ;()^ fi5c ^ n X ^ 

it ie ^ ^ -r ^ o 

ir^^-t^r^ > ht=^'^t!Win^mi<^^:fjm C Hanenber 
g,H.,et al. , Exp. Hemat. . 23, 747 (1995)J ^ ffl "T ^ - 

*> > jLsiUha^^Jl^XK^^-' V/ X T- A 43 l^ 

»>^';^X^Mi^<^:•|"SbhD'>■<>'^^ C McLachlin. J. 
R. , etal., Proc. Natl. Acad. Res. Molec. Biol. , 38, 91 
- 135 ( 1990)] =^ m^-t ^ Z. t ^^-Z^r^ ^ o 
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titi. W.7 J ^ )^ 7. ^ ^7 ^ - '(^ ^ - ^ ^ )\^ 
[ Berkner. K. L. . Curr. Topics Microbiol. I mmunol. , 158, 
39-66 (1992)K jg P P 0 Si. t> C Setoguchi, Y. , et al. , 
5 Blood, 84, 2946-2953 ( 1994)K m.tiXL^m.y^ C * 1^ S 
^, 12. 28-34 ( 1994)] ^ - C Ketner, G. , et al. , 

Proc. Natl. Acad. Sci. , USA. . 91, 6186-6190 ( 1994)D © :6r 

20 filfrM©p5litiE^^^'a'^t-S2^f|Bfl'<^i^^--^*»S^^ 
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f IJ ;B ^ ^ S o 

) T J ^ (AAV) ^i?^-®Sl5t{-0^ 

T' @ # 6tJ 5it -r S >'i^ -< ^ ^ <J= - ^ ;i/ /^• - 

$5()^ 4 6 8 0^^CD^:t^-*MDNA*^.^.^i:^9. ^oM 
^CD 14 5 Je«*< I T R (inverted terminal repeat)<i: 
15 af|itlS#^fi5^i:Se^J^^^-''^^^^'^''^'^° CO IT 

ja^X.AAVCDfP^{i. AAV*^^fe<*DNA{rm^5^ 
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^#L<{±x *-rif^MAAV©5'i:3'©jSgffi©IT 
R^^SL. -ecDP^trmao^AfflitiS^ (t hp 5 lit 

K) ^r^^-t ^ o ^ ^ )v 7. m.m ^ ^ )\^ :^ n "i- (D 

^ tr 'i:^ ^ <i: $ n 5 -t^ >'!/ X M e K {i . so © ^ - 

K(r<J:0^*&^-»i:So Z <D n ^ m \Z M (D 

^ se ^ij # b /a J; -5 iw Us it 1e m ^ X. {1 cfc s ^ ^ 

10 M v'l^ X tli U «k -9 ^ 'is ^ ^ ^ o ^ © ^ . 

15 ;tAAV*^^^$n^o J^l<^T> dOm^X-AAVJi^ 

S fctc; b r ±^ 'fb -fe A ffi ^ jS a '6 ^ c ck »9 m ^ 

20 1-m Km(Dm.^^ h hN ^ z tij<T: ^ ^ o 

Tti9w(J:*^'e$'5 C Shimada, T.. et al.. J.Clin. In 
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PCT/JP99/01S12 



vest., 88. 1043-1047 (1991))o 

m X. H I V ^ ^J' ^ - ® fiF fi!c li . m ^ It ^ -r y< y ^ - 
'J y ^'ZT ^ >^ i KT'^SCGPE^gags po 1> e 

a t. r e v/X^)^-9--r h^^^o'^^yUX (CMV) © 

oly h)iz ^ i;) ^m-r ^ ^ V i^i^^-t ^ o i!kv^^^ ^ --y 

15 i^ci:LTf-ii^>^^---fef' (TK) ©-ra^-^-^^j 
o /< ^ -r U T ® ^ "7 'I' > ft 14 it 1e (neoR) ^ A 

mmm^'^mx-r^zti::^^). c o s m^n-r^^^m^ 

20 ^f^Xi V"C$>^CGPEt^^^-y'7^^ KHX 
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E E V K ^ - (D m'^ u . m ^ itm (D m m \^ 
T^T 9 c (t d^-c # s c m 7jc au ^ t> X mmjL^. uo). 2 

5 80-287 (1995)Do 

BSf'5<t:^ E B T^^fyl/XCEpstein-Barr virus: EBV) ^ 
1964^ IZJCT X ^ ^ > (Epstein) t> C J: (5 - 4^ y h ( B 
urkitt) 'J yy<m.^^<DmmM9^<i:.^^m.^tltz^Jly^ 
10 Xf4{-)S'^'5't7-<^UX-e*>^ CKieff, E. and Liebowit 
z, D. : Virology, 2nd ed. Raven Press, New York, 19 
90. pp. 1889-I920Do^E B V iZlimfi^^ h ^ >X7 :ir — 

15 mm \^ ^s. n [t u fi o c n \fik <d < lt^mt?^ 
s „ 

i£'g^®EBV'y'>'A>£-:5'n-J::^>^/-rSo -eCJC^J^it 

j;^«a*5ffi$n/im«^x.'t7>r>'bxf^^ffi<^'^-^E b 

Vi^tiAka t a*fflliafCh^>X7ji^ h-T^o ^BlRlffl 
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^ X. ^ ^ ^ i:. fz m.^ ^ ^ ^ it iji mm % & ^' o y 
y mm iz X z o ^ j\y 7^ M m X ^ m ^ ^ a t a 

EBVi:t^>{wlHliRT'§^o Ctl^EBV^ttAkat 

CD«?»-;6^'^^L//cAka t a^ffllS^^#^::<*:*<'C^5o $ 
t>{ca^x.'>-l'>'l'XSl^Aka t ammiC^^Ji^xmiSL 

-fi?!] X. 14 -e- U ;f^ y - A {C ck S itfe^-# A J; 

-r 5 C 36^ T ^ -5 o C *l flg U V - A ( M S - S 1^ 

^> S o 

± f a 1!^ at U V — A {r ct S iHs © * A (i N «f<J ;i 
1»ffit>©:6"j*{-<koT=fT"9 Clit^^-C^SC Nakanishi, M. , 
et al.. Exp. Cell Res. , 1 59. 399 -499 (1985); Nakanish 
20 i, M. , et al. , Gene introduction into animal tissues. 
In Trends and Future Perspectives in Peptide and P 
rotein Drug Delivery (ed. by Lee. V. H. et al.).. E 
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arwood Academic Publishers Gmbh. Amsterdam, 1995, 
pp. 337-349] o 

U V - A . ffiij {r y V - A e& 315 © ^ . 9^ m 

3 7 "CizT ^ t U V - A ® 1^ ^ ^ffl Jia {:: z» A ^ ti > 

BfTS®atlE^*#w*fflflatw^A'e^'5o wCT''j'f^y- 
15 XT^p-v'Ui u ^ y R m ^ h ^ ^ ') > mm 

1" S © 0 t L o 

^ /I . m(D u 4? V - A ffi T it Is ^ ^ *Ba ^ 
20 it<K^^A?*^#«fSwt36^"^^So ^:fir^{i. A*^ 

cr>;^^{C?pl;T*M-C^S [ Yagi. K. . et al. , B. B. R. C. . 
196, 1042- 1048 ( 1993)3 o Z(D:^mit.r^Xl K t> Iffl IS 
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5 ^ ^M.^(0 f£ ^} V — ( multilamellar large 

vesicles: MLV) ;'C^/i:l^fi[l^'J^^ 
V — A (large unilamellar vesicles: LUV) -^/h^ 
^illtfcj^y^V — A (small unilamellar vesicles: S 

uv) =^^mLxy^7.i h't(Dm^i^^r^nL. 

10 <Z) jtiE^^<&# A-r - i t> nJtgT -5 o 

m mS -r S <i: . C tl ii ^ -r flg W T M A G ( N-( a -trimethy 
lammonioacetyl)-didodecyl-D-glutamate chloride)^ D 
L P C (dilauroyl phosphatidylcholine) OPE 
15 (dioleoyl phosphatidylethanolamine) ^^JViti)^! : 
2 : 2i:/d:;stij^-t?#tr^oo;}^;PA^?g (flgHMSi 
LT 1 mM) ^mm-t ^ o 2)^t>T^*l A^molcDfliK^X 

\i mnmm Ati ^ u - ^ u - u - - -c 

T2 0//gOit<E^^A^r^X$ F^-^trO. SmlOiJ^ 
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in L > M ^ # X tt ^ m > 2 ^myf^jUT- y ^ :^ i - iz 

t> i- Ti- — y ^ M L V mm^^^n ^ :i t i3-^x- ^ ^ o 

— y^MLV{rDNA»i:LTO. S/ug. U'i? 
V — AIiWft<i:LT3 0 nmol fC tiZ^ZViZ^mL. Z tl 
^ 2 I CD 'J >^^®^a:^l^^{w5^^$-a-T.ft^ci; 

10 m L fz m m m m ^ fi it ^ m.m iz M L X m B -r 

15 l> S o L L *^ <?> . in H« {C :jo S « ^ ^ 31^ <i: . 

hp 5 im.^^^<Dmmui&^^tLX!^m^i^^ti^ 
<D (D ^ts. -r . M ic t ti ^ m in "f- 1^ it t 

^trt>0<i:-rSo 
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^ ti s o 

m h> ti ^ mm^n^m-r ^ ^^cex vivoj^)-^*, s o 

±MZ m. ^ m <D ^. 1 m It . O P U < . X. (i' 

0j;9{wLt:^lite$ti'5o apt.. .m#*^t»$?SfLfcm^ 
X' 7 2mmmmmmL. mx-r^^ stii:^ (t hp s i 

it e ^ ) ^ -g- ^ -r ^ ^ i7 ^ - ^ ^ o itlE^©^A^ 

^ ^ * If ^ s:> {r . ^ o ^ ^ > # T {w 3 2 °c-c 1 mm. 

20 2500 0 T ii ^M§t Lfc^. 3 TXT' 10%^®? #X 
jgU^r^, Mfr I L - 2#^ET{CA I M-V%%/j:<!:-T' 
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^it^L. iHE^^Ax&^^BUiein situ PCR^. m 

mom^^ (t hp 5 lite^^) *<^A^nfc^#^iia 
^ m ^ ?g # {I ck M -r o *^ s * ;^ tit ii 

X.{i^fi«I*fflfla 1 X 1 Q'mS^iCMLX:! X 1 O'c f 

15 t>i X 1 o'c f u (D m.m t ti ^ ^ ^ M ^ m m -r ^ z t ib< 

ilfi^l^CDSiJj^tLT. aflt}«fe^ (thp5 lit 

20 w i -r s ifflfla-^iife^ ( t h p 5 1 it>fE^^) A-r 
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oT. ^I^trafltjitfe^ (t hp 5 latlE^) ixmX^ 
{rcbS^BI^^in situP CR&{C<koTfi6^-rS*^.^l^ 

10 •r-5*>.^(il^Se(env)ite^^^P C Rjfe-C^r^^--r 

4 1 SlffliafCTX^ U-->rLA:^. I L - 1 2 flii 
CD M ^ S ^ ffliJ ^ (in vivo)illJ^ L s tM? JJC l^f ^ ^ SI ^ M 

«»J i L r ^ {f 5 C <i: T' ^ So 

/s;l/^xm'f*'t7-ryL'X-5^^ v>^^--{f (HSV- 
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i/^xnh'Ji^ (GCV) ^#14^Pb1^(C^^LT. 

5 6 3 I 2 3 6 ^mmm ; nm^ Q - 5 0 4 7 8 A ^<^^m. 

1^ 1^ . ^ y T ' ^ > i7 B > i-f^Bmmmi:: 
15 mt ^ z t i)<'c ^ ^ o 
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(7) m^^i^m mmmm.^'^ 

5 (t hp 5 lilfe^^^ii') *<«A$ti/clffliia^ 

^mm. mmm. ^^m. f=j- ^ *j . mmm. mmmnm. 
m if ^ MM fx i.^ L urn m i-of ^ m ^ X ^ . zti 

5 1 m&^M<Dmmm=^mmi^mif ^ z t i)^x ^ . i^m 
^tfy\zt(:-^\:,x ^m<D^mti^ hM'M.M^'r i> :^ tii<x ^ 

S o 

20 (i > ^ ^ ^ rJ' - ^ U 'f- V - A ic-a a $ n ®, * s 
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^ j\^m. m M n m. m m M M ^ m ^ Ltzmmfi. ^ (c 
mm-r ^ z t ^ -c ^ . tti:f^^i>-^i^(^^i^f-^A 
5 ^ m m i6 ^ ^ m t ^ ^ n ^ j;i o m m iz m m-t 

-5 C i t> -c t ^ o 

±^mmmmcr>^^:f3mit. # $«j is *^ < . ^mm 
mi^M. B ^ ® ¥ ife . tt so o ftfe o ^ # > m^^<o mm.fi 

1 X I 0 " ^ Jia / body*^ t>lxlO'^J^ia / bodyg Jg © 15 

^ . 1 *^ t» t5C ii P PS T FbI fi^ C S -r ^ w t ^X' ^ ^ o 



wo 99/50412 PCT/JP99/0I5I2 
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1^. 0^u<{*N zru^i^ti^m.^^mA^m^^Mib 

CD^^'tt^^*t>'^- N I n (D if -( K^^>^#%{-1^'C 
10 ^ M S ^ «t T' ^ S C Recombinant DNA Advisory Com 
mittee. Human Gene Therapy. 4. 365-389 (1993))o 

( 8 ) ®«^»r--Of5M 
15 it fe^ © ^ tiJ -r S J- > ifiL^ X {i lflL^«> - <J: ^ 



wo 99/50412 PCT/JP99/0I512 
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i!}<-oi m t ts, ^ . ztiihomm. m ^ it m (D m m tSLz^ K m 
;u *^ ^> ^# <i n p 5 1 ^ M a 1e ^ (I &s -r ^ It ^ ^ » J- > 

10 ^ n S o J; f? A 4* fi^ - X. (i' r 7 - /^ 7' u ^ 
-If - '> 3 X 3 p - - ^^ >r r U rS^ ^ - 3 > - iMf > 
r O y h ^ . y _ if y y D ;y h ^ l> T ^ l> t» n ^ 

m \i . w.^ mn (D m m ^ ^ ^ i^'^ ^ ^ ^ - ^ ^^^^ ^ 
20 mmmit. a ^ ac » * ^ i± k <v a y ^ y ^mom 



wo 99/50412 PCT/JP99/0I5I2 
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^ n-r . i^*^^ ® (Science. 230. 1350- 1354( 198 

5))^ifffc{cKii$nfc>^i^»i*?^^ffl^n*pcR^ 

5 jfeCW 15*>«> ^±tt. ^i^E^. itfiJ, 8(9)(1 

990); EgBtiiTfJ.^itmilSC^). 3 

5(17)(1990))®0>-rtlt)fiJffl-rS w <i:*^oI^'e*)So 

U ^ U a- D N A -e . C tl t> ^ U =f D N A © gJc 
10 SKiDNA-g-fiScl^e^x X. (i' D N A -e-fiX^g (Pharmac 
iaLKB Gene Assembler Plus: "7 r >'l^ i/ T tt S )^ ffi 

tz-y u - r ^ ^ -b^ ^ ^^#i^-c^-pTt)i;<> E^e^ 
> K ^ # m -r -5 (± . ^ (o ^ m ^ <^ n X is 



wo 99/50412 



PCT/JP99AHS12 



83 



^ M-^ fit! ^ fi ?* (Kinoshita. M. . et al. . CCA, 228. 83- 
10 90 ( 1994)). fzU-^mD N A <DM^mm<DmitlC^ 

C R - S S C Pj*(Orita. M.,et al.. Genomics, 
5, 874-879 ( 1989 ) ) ^ ^ "C ^ ^ o 

^ ^ m,ni>^ 'i^ h> ti tz D N A t ^ y y ^ X ^ -^t 

fz^^. PCRiti|i»f>T-i:p51^^^©DNAH|lr>}-^X 
^ _ K CD S scPm^i^^^M^^tifz^WamR^ 



wo 99/50412 PCT/JP99/01512 
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^ o 

iU ifi 0^ T . m-&M^tfji^mmp5 i it e ^- ^ ^ 

10 ^ >f -7 - *t ffi l> -5 IS^i^^*4 * ® p 5 1 D N A © P C R 
i<i "Pi X M {r *5 It S giJ ]^ ^ t U T © IS^ ^ ^ *4 tt.^ ^ 
mmt^lctit-r^^tl^^^. P 5 1 DNA©#^^i^ 

^ o 

^cDh"-^IJ^<i:Buifi:&j*®p5 i^^:/^^ 

-7-*f*^^<^5^6«l^3^4'f©P 5 1 DNAOPCRli<|iS 
X g *J It ^ ii SU ]^ 1^ <t L T © IS ^ ^ *4 *J {j- S h° - 

-^^^^-^^ ;;^^y^_K. pcR-sscpptff:R 



wo 99/50412 



PCT/JP99/015I2 
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ns^« Be 145-1488)© ft ^ *^ 

3riJ ( 145 - 1488 ) © - ^ Se ^'J ^ - # ^ ft $ *^ ^ ^£ S ^ 

- ^ T' . jffi B # ^.i <if t> » ^^T- p 5 1 las €fc ^ ^ tS « 

15 ^J^m l--^^*^*'^^ ft ^ U ^ Sit ^ 

7 X i K ^ ffl ;t 1 0 ^ 3 t° - . 1 0 ^ n t° - . 

lO'^nf-. 10''=it'-> 10^3t°-S.O•^ 10«3 

45- 1488)© - SB © # ^ K ^'J ^ ^ ^ ^ ^ ^ ^ ^ ^'^ ^ 

20 oc^^t^a b Aim ^Se^J (145- 1488)©- ia5©#^K^'i^ 

'g-t;:/'^ xmSB^Sa^iJ©"^^^ -e-^tir^iSfittD NA 
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PCT/JP99/01SI2 



i/-^ji>-tf--(:7 r '7 '-^ T ^ ^ (o u M - ^ ^ y 

^ - X s s c p mm =^ o ^ t it J: . mitif-^ 

*5{tSt'-i:7M^®ti-»^it^0> ^Mp5 IDNA©^ 

(9) p5 iitiE^©^*^ai?*. ^(:>*i§-aiaiJ^j* 
1^ o T . its ^ Bfl ii s iflij ^ J; . IS ^ ^ I' ® p 

5 1 DNAcD#^f|i^©^^®^tli«!r'?:©^*:&^^l^ 



wo 99/50412 
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PCT/JP99/0IS12 



xse^ij (145- 1488) ^> u< it ^ (D m m m m m^n <D — ^ ^ 
tz it ± X iz 4 y ^) ^j'' -r X -r s D N A H- > X {i « se 

(145- 1488)®^^ le^iJ t) t < {i-e©^^@E^'J{C*BffiW 
P C Ri^iZSmfi^M im^it. TaqDNA 

i)< ti X i,^ X ^ B. o i^fz. ±.^mnm^2 
iz^^ i^^ss^ij (i45-i488){w ft X. X . mm^^ 5 iz 
Tik^ ti mmun (145-2067) ^m^s c t ^>©-c# 
mmmtLxit. &mi&m^7tmxit^^'^mm(D^t 

H 4^ h H {i . pj ^ © * Jfe © ® ^ ® ^ ^ ^ ^ ^ 

j^m. mmiKW. mmm. i^t^m. ^mmi)^-^ 
n T i> r t> ct o 

H {w ^ Ji . fi IB ffiij ^ :Gr ^ ^ ffl ?S ® ^ »r :^ 3* & 
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5 CD "C S> S o 

^^-r ^ ^ t\^^ ^ ^ m^Mp 5 1 tmmnoM^^^m 
1 DNA®@ajij^^J^«fct)> mmm,n^oh hp s i® 

10 '0tfSt>®'^*>^o 

ti-5.seK«::ttx.T. aa^J#^4-c^^tist hp 5 i 

20 «£oT. J^*Sp5 I / ^ fz ii^ 

p 5 l©tn:1*SlJ^^.Stl^«li^^^*^^^-^^*^®"^*'^"' 



PCT/JP99/01512 

WO 99/50412 

89 



Mm o m u m 1 L X a . p s i iji^^it . ssim - iSs. 

5 1 ® a W ^ ^ 5S L > *^ o ;f. U T U T i K >'l^ 
10 ©'>iX^>-yo-y hX(i^AVra«y h±Tp5 1 

^^ts. ^#^^>rAyv;w^>hT-y-fe^(EL I s 

20 A). mmU^^^^mdR I A). 56,igl3cM^^^^( I 

RMA). Rzjp%mmmmii EMA)A<'^*nSo 



„.««»„«^„ PCT/JP99/01SI2 
WO 99/50412 

90 



^ H a fi£ r # So 

10 HQ) mm:^ ^ ^^'^^^^ 

s^^^^^{lffi^'^;5::<^:c<i:oT.>^l:^^(p 5 i iz-tr^- 

y V-^ ^ Z. t Kmrn-^m-C h ^ o $f ^ L < {* > P 5 1 U 
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PCT/JP99/01512 



.y -fe T jpJ ffl -r -5 C <!: *^ T' t ^ o t f^mm(D K\i 

m^^Bl^i.. P 5 1 ^ - KXJi^CD 

"C ^ S o 

;i>^*^^^l^«<i:p 5 1 U-i: y ^ - Xlt. ^ O 

m t ^ ^ . ik^^'^ ^ t p 5 1 ^ - 
p 5 1 V ^ zr 9 - ^-f ^ \^ 'x\iL . ^ <Dis\n t 

^ ^ o ^b>{w> pSlU-trriJ'-SIS^iRiJ^U-CA^A^S 
o<^ff:6<p 5 1 Iz-tryr^-^HaWT^. Urilfi^ 

Kfr 1- S o *^ ^ ^ -a- M T <y -fe ^ *i T . J: ft 



WO99/50412 PCT/JP99/01512 
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p5 1 - : P5 l:f. 'J^:/f-K^'^®Pl«©R 

^tfl^o P 5 1 'J ^ ■/ ^ K 7" ^ 

K®'(ei'*)^-®-fc^«-^t'rLx p 5 1 x^-^-zT ^ -wm^ 

10 |g 0« {C C> T . m X >J - - > ^ O ® ^tfe ® ^ 

^Sr^^x^^-y ^ <D \^ > ii ^ ^ K mm (D z: t ^ m 

15 ^4:^iti*:±-e^fi5c:L.?>CC-T^^f-K^^>fb'^«^^p5 

^SE^®:S"j**ffl«'^"^s:f&*s^p 5 1 l/-fer^-'f^'J^ 

^:W08 4 - 0 3 5 6 4^)olt^^n/cp 5 1 l^-fe^ 



PCT/JP99/015I2 

WO 99/50412 

93 



p 5 1 \/ "^rr ^ - ^rr "f- K^@ffl±i-@^-t-s 

rT-y-fe^®^^^*i§^<^i-- p 5 1 v-^r ^ -^^') 
^:^^KX{ix -e©»fJtt::*ft-S^'&tt{^-^^- p5i 

p 5 1 Hr^iJ^-^y^:^^ KO IXJi-etiJg^i® 

-C{i> l^mtB-ttP 5 1 itiE^^^^W-r 5 ?s^x^*ffliai^ 
^^^J-fb^^^^^^ETtw^ol^T — ^SBf^i^^^-^^-^- 
^ * H {1 n . J; 0 ® X ^ ^ l> ^> ® P 
5 1 'fx 'J ^ ■/ ^ K ^ # 1* . ^ (i . 'fi?!] X. (i' > > • tif : 
20 (in vivo)-e p5 l:}?U^7"^K©«ltg*iSi>^>^*^^^< 



wo 99/50412 PCT/JP99/0I512 
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p5 I > \^ ^ ^ - . ^^ffn-t^^ti)<-^t^-^:h^o 
mBm'^T ± a iTum^li P 5 1 t O m & O ^ ^ O 

10 ^ K a ^ ^ # S ^ <t b T > -e?*! X. if T 5 - > • X ^ 
20 (OUs\- O t ti ^ y r - ^ ^ y (pharmacore)^ ^ o 



wo 99/50412 PCT/JP99/01512 
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^'P-V'fkp 5 l@e^iJtcJ;oT> +^)'j:*®P 5 1^^ 

10 fe^T9-<i:*^T#<5o $t>{-N ^ ^ m <D mn ^ ^ I iz ^ 
x^^m izit^ ^ -^^ . t-tziita^x. a > if a. - - 

t fz:^m^M iZ J^tlli . b hp 5 litiE^^-^Wy y ^ r 
15 h . X (^^ 'i' X )^fTPfi£-r 6 C t {I i: o T t h p 

5 ijtfe-jF@e^ij©<if(DiaJii*^^^rt"^±iSi>^-=fc-^^'^^ 

mfl P 5 l®14Cj^^^^;i5*^<i:9*^. BP^P 5 lit 
^^mm. gfeO^trac^P 5 IjEfe^m^^A^^i^f^-C'^if® 

i^mn^nm^ izmfs^-r ^ &.'^x ^ . ^ 7. <Dmn^ 
mm(.E smm)^m^^fzyom^m^-x^^ ccapeccchi. 



wo 99/50412 PCT/JP99/01SI2 

96 



M. R.. Science. 244. 1288-1292 (1989))o 

t ^ X mi m n (D X' ^ ^ . z o^^i^mimm^^ 
m. mmm^,mn, u (20) (1996). ^±tt)iz. 

<D m B ^ ^ ^ ti p 5 I mn. ^ L < it^^n.. 

S C ffi ^ S O 

/j: . ^ 0J (I . Jg^ T ® ® ^ * tl 5 : 

1. ^ 5 I ^ 1- ^ mm m M ^ -r z 1 ^ mm m 

2. p 5 1 m & ^ mm M m ^ t fsi ^ mm B ^ 

5. p 5 imin^xit^om^^^'^^^^^'^^^^ 
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6. p 5 ijHE^X(i-ecDl^^«fe^#W1-'S^^»r»Jo 

7. p 5 1 m & X it <D m n 1^ =^ -f ^ IBB m m o 

1 0. p 5 iaiK^^*/^(t'€:CDl^^!^^ffll.^-Sp 5 lit 

11. iiiax^'j-->'^:6"j*«fc^ii5^^#^^^p5i3t 

{C ® H -r 5 3^ .* 3S ^ o 

jiM^j 1 t h p 5 1 afe^ ©mm 

(1) t hp 5 1 m. ^ (D ^ X2 - ^ > y RZJ^ D N A i/ - 

^ > i/ y ^ 

20 ( a ) # t> 14 . ® If 5 P73-FH? y X ^ 5 "7 

-SC>'p73-RlT>f--fe>:^^v-rv-^ffll>TP CR^ 



wo 99/504.2 PCT/JP99/015I2 
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p73-Fl:5' -TA(CGT)GCA(CGT)AAA(G)ACA(CGT)TGC(T)CC-3' 
p73-Rl:3' -TGC(T)GCA(CGT)TGC(T)CCA(CGT)GGA(CGT)A(C)G-5' 
p73-F2:5' -TA(CGT)ATA(CT)A(C)GA(CGT)GTA(CGT)GAA(G)GG-3' 
5 p73-R2:3' -ATGAAC(T)A(C)GA(CGT)A(C)GA(CGT)CCA(CGT)AT-5' 

J.-(*:fl«IfC{i. th#*&S5'-f^'>'A + RNA (i5'a->x 

^ ^ _ ;^ ^ T c D N A ^ ^ L > A ZipLox(4^r=i 
10 BRLttSi) ;&/<^3^-i:bTmigL/c^l 0^:r7-^*^ 

/Cc^COcDNAO. 2;^g>^I^M<!:tT±ia^^>rv 
- p7 3-Fm 0^p7 3-Rl^ ^ Tag Polymerase ( ^ 7- n B 

15 -C 3 0 7 2''CX'3 0 1eif=^2 5-^^^J\^-Vm^\^^^ 

^^-C^^D 1 0 0 ^(D 1 t ^iZyy ^ -e-p7 3- 

F2^t t>'p73-R2^ ffi ^,^7:l^^®s:^t^{w.fco■r±tl||^L:fco 
p 5 3 m.\i^(Dmiki)^ i^i^m^n^ i 7 2 b pcd/o 

K t> n © T' . ^ CD K O $IJ PS ^ # ife 0 ^ 
20 fc<i:C6. p 5 3 ^ ^ ti)^mm 

VtZo ^<0^<y P G E M 7 (Promegatt ^ )t- ^ ^ ° 
^s^y V i.. ABI 377 a»I'>-^i>-y-- CABitt 
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dO-b-y^ D->^n/cDNASIfit^^<5ffiL. BcaB 
10 est labeling kit iS it S ffi T ^ ^ o - 7' fp 
fi!cLfco ;r'j=l'd t ^ 4 -7 - (D ^ KL^it ±^ 

15 7f. i;' f ^ y a - yi!)<W tl tz o X ZipLox{i Cre-LoxP® 

7s I K^L I C0RttCDiI&'>-^j:.>-9--<!:AB 
I 3 7 Tiibiz-^Ji'^l^- (AB Itt) ^ffiO^T. S 

20 ^)t^,^T.wt»tl/c^t<E^©^sse^J<^:p5 3a1E^^^t 

a'p7 3jllE^^©i^»eE^J<J:©ffll^14<S-> GCG77h 
'!7 i T ( -f X 3 > i/ >• @d 3^1] tff '^r - > v x 



wo 99/50412 
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PCT/JP99/0I512 



ASTA:/n^^A^ffilf'»T ( Person, W. R. and Lipman, 
D. J. , Proc. Natl. Acad. Sci. U. S. A. , 85, 1435- 1441 (198 

8)). mm LfZo 

ti. i^mmnix^^^ ntz ^ a - y (D o 2 -Dt^ p 5 3 

L/;:<i:C6.-etl^'tl50, 894Da&0'*^7 1, 9 

-en^'tip 5 1 ARz:^ p 5 i Bt^^Lfco 

±iBT'#t>tl/cp 5 1 A^?n->*^W-r^itlE^^ (p 
5 1 AjtiE^) O^^SBe?iJ^Be^iJ#^2jr. ^/cp 5 
lB^a->*^W-rSitiK^ (p5 IBitfe^) 
* 3?IJ ifi ?'J # ^ 5 C ^ t" o 

p 5 1 A D - > (i > ae ^ij # ^ 2 {1 ^ f «k 9 . sa ?|J 
- -t i^&mn (1 3 447i:7i/;j-f-K) :t -r 

y . y^.7l/-A<bLTl 45-1 4 8 8 ^ 
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^^I^Jil 4 2-3 2 U-if-v/g^ 
I5i^{i 3 5 9 — 3 9 7iitT'feofco 

^■f y , ij-7'>f y^ - :7U-AtLTl 4 5-2 0 6 

10 y ®? S£ jnj {I T . $i ?S 14 >fb «I ilc li 1 - 5 9 . D N 
A^-^^^lil 4 2-3 2 ^5:0f:rU=rp^ U-if-i/ 

3>fI^(i 3 5 3~3 9 7i4T'^)«9> cntiHt::^ Ct^ 
^ 1liJ © ^ # in 6*1 S£ ( s A M K ^ > ) ^ W L T *> 
^Mf+snfitjee^y^-ttrs 5 3-6 4 ifioisi^^iu 

15 ft © U > 1; -tf - -> 3 > ^ i ^ -5 C <t *^ # S o 

:£-p 5 3|ie-5tC5p 7 3 /S®e©Ti yS^BS^iJiit^ 
t. H#P^0^9l^14^ii'^^^ (02)o ^Xfc. 

20 ^fzmw^. p5 1AMfi©filitfl«J^J:Ky^>©#m 
p53Se.RO'p73/9Mai:<tt>{r. '>x--7fl«J 
. ^ 4^ FT A J {ite^rS^-ftflllc. TDNA bindin 
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gj N Am^^i^^ roligoj 'J 3^ ^ U Hf- i/ 3 > 

-eti^i-o t^. p5ise<!:p73^M6o 

^ it fi^ # ^ «i P 5 3 S e O it 0^ # '^i^ Pi U o 

5 m^R^^ ^) ^ ^ U Hf - -> 3 > -ta ^ :i3 «t S X ^tl^'tl 
©pSlASe. p53SeSa'p7 3^S&®it^T 

= yg2@a^j©*ai^l4{i> p s iass&o^p 5 3sep^ 

-Cli.^n'etl36%. 22%. 60%. 37%; p5 

iAsa2ti:>'p7 3serBi-e{i>^n^'n4 2%. so 

10 %> 87%. 65%;jE{Cp53SSS.O'p73Mera 
T'(i.^n-en28%. 27%. 63%> 83%-C*o 

( S 1 # M ) o 

^fc. p5 1ASfi©44 8Tiy^^Si*> p7 3 
aSdO636T^>'maSct0^l'^fe®®> p5 1A 
15 m&(D±mj^U p 7 3(D:^;l'^'^'>^^SP<i*^««^^^ 

- n <5> ® ^m*^ t> . p 5 1 A s e ©it^T i y iesa^'j 

(1. p 5 3MeS.O'p 7 3 j8®fi©l^-rni*>S'(KtT 
p53Se®T^ym@e^iJckf}t)P73^ 

t p 7 3 0 t (oi^mn\i^ ^ ^ - B >m 

i^^^omiiLX' . p5 3S6c!:p7 3;SMe®^ai5li4«k 



WO99/S0412 PCT/JP99/0I5I2 
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t) hM^^ ^ t ib<mm Lf^ o M P 5 1 Am&Ro^ p 7 3 
/3®eKT'it> p 5 3 m&RzJ^ P 7 3 0 m^mxit p 5 

3 £ e S: O' P 5 1 A S e T' ffl ll 14 ^ci: M ^ T 

I,. immn.ii)^My!> >^ tifz o cnt»©c<i::6^t>p5 i am 

5 Siix 7'=yg^SE?y^'^>'^^-*^'''*'^p5 3Mec}:0t>P 
ll«{w:^^B«Op 5 1 BitisT-TH - K^nST 

= ymie^'J^p 7 3 aMi^(DT I y mmn t itm =.^m 
(ommn.'^m^f:: (03)0 ^i: *j . miosi^^x nmm-vm 
10 — ©T i y m^mnx^m^^v^■ro 

^fz^ 04 {rp 5 1 (A&CJ^B) itlE^t-<fcoT=i-K 

p 7 3SS (aS.O'/S) t t h iC^ v/x--7fitlt^^-ro 

p5 lASfitpS IBSe©^!!^.^. 0"^' 
lbi^t'^ri.-^(OiZML.p7Sam&tp7 3ffm&(D^ 

IK {1 ^ > h n y 1 3 T ife ^ o T C o 



^M^j 2 lE^t V mmicis ?> P 5 ImRNAma© 



20 ( 1 ) y - if V o .y h 53- tif 
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HSL/wt h c DNA^D->-^ro-^<!:1-^y--tf> 

y - if > 7' P y V ^ p°a ffi C «^ (,^ . t h M 

T N y n h (Human Multiple Tissue Nothern blot 
5 ; ^ u - y 7- 'J "7 ^"^^ 'O ' r )\^ Y ^ tt ^) -7 ic )\/ -T ^ 

^ a ) ^ ffi T SIM L o 

fip-^x SSM«^JlT#t>tL^DNAi^D->CDPCRit 
i|iS^«^©EcoRI»r)t (600bp : cDNA®5* 
^{r^a^^S) ^ C'^P] - dCTP 
10 AKDNA^^U K-U >:^"-v>^N'rA 

a-^^ y' a y 7^ ^ > y it . ExpressHyb Hybridization 

Solution c ^ a - y 9- y ^ ^m) T . i^mm^m 

C le « $ tl T ^ ^ # $16 T t> . BAS2000 ( FUJ I ) ^ 

15 ffi T ^ m U o 

L T o y - if > /^ 7' 'J y -tf - V/ 3 > . @ 6 li ^ 
□ ^'tt<i;«9 RNA^filAL-Cg:a-T'7>f 

mT*)'5o gI5(i^l/->2):zgCO;fx'JA + RNA. 0 
6li#^->0. 5it^gO:f^UA + RNA^^tLTaci& 
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m5<D^U->\t. 1 :'i:^fiS> 2:|g> 3:flSM> 4 

:M> 5 : M-m. 6 :#*&®5. 7 8 iPSitCO 

5 ?L fli (mammary gland)^ 2 : bu Si fli (prostate ) > 3 : 

|^(salivary gland)^ 4 : l(stomach)x 5 : BSlM(thym 
us). 6 : ^ t>t 1^ (thyroid 7 : ^W(trachea). 8 : 
^(uterus){CO^,^T©^:^^^'^o 

10 fe^OmRNA (4.4kb) ©matt. (< n -5 <!: C 11 IS 
-rSp 5 3 m R N A <D ^< ^ - > t a M m if} . trU 

^ tl i*^ f M . trachea, mammary gland, prostate, 
salivary gland, thymus, uterus, stomach. . & 

(Om.M. ( ^^J X. . adrenal gland, small intestine, sp 
inal cord, spleen) t^Jip 5 I m R N A (D ^ ^ It ^ Hi 

% fx i)^ -o tZ o 

p7 3jt<E^©mafe^^PS^fitJ-C4)So L*^L. p 
20 5 1 it 1e ^ © ^ 3S {i . p 7 3 itic^ © <t S« L T C> 
<5^>©© (lll;ffi^tr^?a*<M^nS). P 7 3itlE^cfc 
«3 t) t> |£ ffl JC ^ m L T l,^ ^ C *D *^ o o 
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C®J;^{Ct hp 5 litlEi^s P 5 3iSfe^-&U^P 7 

3itiE^^it. mm (D m ^ ^ ^ m m $> ^ z 1 h> . c 

5 m LXl^^'^mnhm^-^tltZo 

p51mRNA(Cli^ p73Sfi<tl^^{C, p51A® 

& ^ a - K-rssi^^^r-A^bp 5 1 BMe^=i - K-r 

10 Iternative splicing variant ) # "t" S C i t> o 
tz o tiiiS ^ mm (D p 5 1 B^r3-K-r^St,^7*-A{i, 

^ifemo*^ofck e t t^-^ii>^tih<Diznmn^'nLx 

l^fzo 'W^mi:::ISlf^^t£^n^X'$>Z 3 k bOmRN 
15 A*^. m ^tz^mmi^ mm ^ tlfzW^ h ^ ^^mR N AX ^ 
r>fZo S(,^37*-A©cDNA^D-:/{i> 

■CliCOS{<^-7;j--A (p 5 lA) (Dp 5 ImRNA*^ 

20 U T iWc o 

p 5 lMS<tp 7 3SS(D ^S- alternative splicing v 
ariantcD it O Jt ^ ^ i/ =l - m iZ. t^-T m ^ M A \Z m 
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■To c©p5 1B(DmRNA{i. p 7 3 a tMU-T ^ ^ 

p 5 1 A&o^p 5 1 B (Dmyjm(^^^^^^^^^^-'^^^ 

sr. — i/ 3 > ^ y -y K >'^ ( GeneBridge 4 R 
adiation Hybrid Panel: Research Geneticstt) * ffi 
p5litlE^^*th^fe*^±{::-7-v^t/Co 
10 p5 1jtiE^{i.-7-^-AFBM327YD9<i: 

WI-1 1 8 9©F^ (bIj#v-:^-*>^>5. 6 6 cR)^ 
3 q 2 8 -terJC ^ & b o 

15 1 

p5ia'(Ei^i::oo>-rft*>»**^*^®fi- pSSffi 

K # t? ^ S o 

20 ^cTs «-att«iffliia»^^t^'^- p 5 litfe^o^ 
i^f)<p 5 smm^^^i- ^^i-^^'^-^ ^aoitesiTL/ 
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-f-ftiCDatg^Wi* (FASAY) U /c ( Ishioka et al. , 

Nat. Genet. 5, 124-129 ( 1933))o 

t h p 5 1 AitiE^^^' - K-r^^S£^'J«r^ti<fflMfiti 

^ /< n CD -1^ 'i^ ^ ^ ^ (Dulbecco's Modified Esse 
10 ntial Media) ^T'^«Lf^e p5 1AcDNA©^T 
{i> 5fe£D^WCfcl>Tp 5 3 c D N A ^mm-r ^ ti)< 
^tgT'^>ofc©-t:-. Ctl(C<j;oTiiffllia^®cDNA©p°D 

1 0 2®^lia^O'^'*^t>^|ff$tlfc6 7**<p 5 1 A 
15 DNASfrH-®li"i§;b^nIt^'^'*>-'^o'e®-9^>03 5*|c{w 

o 0^ r . ® S£ ^'J ^ ^ <k ^ * ^'^ *^ ^ ^ ^ ^ " 
0®?aJ©JSlWlia*tt©Ho-l-u-l (J CRBO 8 2 

8).<i:^lf|5^ifflflS^®SKG-IIIa(J CRBO 6 1 1) 

20 Itj^li S e r t> L e u . ^ G 1 n ^ ^ ^ ^ L 

euC!)^^T'*>-^^o pSSSaf^MUTii.Bil^Ji^ 
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5 3mj^<DiE'^mii^i><^t>tix\.^^z.ti)^m.m\^ti^o 
i^fz. mmmmizm^-r ^mRn Aizam^ cdspi icing 

variant*^ # L T o 

t. V ^.^mmi^m Lx . sscp^&c;^rt-pcr 

L fz o neuroblastoma 8 ^?tj > colon cancer 8 . breast 
cancer 8 fiJtJ. lung cancer 8 . brain tumor 8 ^J> esop 
hageal cancer 8 ^ hepatocellular cancer 8 #ij > pane 
10 reas cancer 6 m. renal cancer 4^J®ft-6 6^J©t: hM 
m(0 v . m:^ > I Mi^^^^r A ] a 148*> «?> P r o ® 

15 /Co 

•^^m 1 P 5 l?gKteg&{Cci:5:iaJ=--J^fi)c®«l$iJ 

p 5 3Me(iG i^iw4o{t2»^ffli!a^:/o yi7-rs> ^ 

20 ;$:|6B«©P 5 lSa{-ol%'Cs 3U^-J^fi5cffl$iJ«fe:tf 
TCC HTB8 5) 4't-:/Dv-fS/>®i/ttt®^ia:^ 
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5X i KCpBABEpuro :Morgenstern J.Nuc.Acids Ru, 1 
8. 3587, 1990)t*{wp 5 lA|g^ny;^bv^ p5 

I A iz H A m m L fz =i y ^ ^ ^ \^ m Amwi- kt 

GTATCCATATGATGTTCCAGATTATGCT : T I J ge MYPYDVPD 

5 YA^ 3 - K-r^)>P 5 3^^3>X h ^ ^ V RZJ^^^ ^ 

tZ is ^^^^ ^ ^ - U . P 5 1 A DNA©:3 - K^J^ 
SIrH- (2 8 1 6^S. ge3rij#^2{rfcl>Ti^ai#^l~ 
28 1 6#i6). HijifipS lA cDNAfCHArJ'^r^^ 
10 {:rfc»rM-x SCJ^P 5 3 cDNAOn-K^J^SfrH* (1 6 
9 8^S> ^»#^6 2~1 7 6 0#a) ^i^a-^> 

mmwc i> ^ s A o s 2aBfla^5%co2^#T-ci o% 

•i; 1/ }^ mm ^ 1m y ^ y 

15 tZo 6 cmv/i'-U (1 X 1 O'mmyi^^r-ly) IZ ±^ 
SA0S2^Jia^flH'^T. 24^F^^{wP 5 lA cDN 
A^^^tr^feS!p5 llSia^^:^ - (pRcCMV/ 
p5 lA)T'J^K«^^-tir^;o i^acp 5 lA cDNA 
H A rJ^ ^ # lt/cHAp5 lA. S.0^1P^Mp5 Sit 

20 fE^-^y^{w. =i>hD-yl/<tLTpRcCMV|g?l^^' 

1 // g O pBABEpuro^ Mammal ian transfection Kit (S 
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trategenett ) ^ m X M i:^ ^ A L tz o t#t>n/c^ia<£: 

® ^ L X ^ U X rJ' •/< ^ L/ y K T ]fe L o ^ L 

j -ecDSfe^x :3 a - (o m m m'j^ t< p 5 3 m ^ ^ ^ 

o T l> ^ ( 0 7 ) o 

1 5 ^ -gij 2 p 5 iSSO^E^fStt-fk^t^^^ 

G 1 ffl *J S iffl flS ® PI it "^^ 'i'^ h - •> X CD ^ ^ (I 

20 p 5 3fe:?S14^k^«6{::J:o-r^fiii^n'5:i<i:*^^'=> 
nTC^;SWa f irP*-^-<tRGC (ribosomal gen 
e cluster)Ba J^iJ <D T ^ Ji^ ^ — • - ^ - ' ^ ^ 



wo 99/50412 PCT/JP99/0I512 

112 



:i5mizm\^xmALfcomwmi^it^ sags 2^85^. 

_L la v -7 i -7 - -t: • U ^^ - ^ - - r ^ X I K <t ^ p 5 1 
A|g^<^^'-. P5 S ^ ^ - Xlt :i > V V- )\y • 

#^n/cJ^»te^<**^^siSaLfc 1 y s a t e{Ioi,>T 
;U i/ 7 i 5 - -if ® 14 * S'J ^ o ;u :7 X V - -If S 14 
^ ^ ^ ;p _ ;U 7 X 7 - -tf • U - ^ - ffllj ^ X 7^ A ( r 

{l;^^o M^ft^J::. (O v 2 IWAF l^n^:-^- 

T»it{::ilto^ti/c aocD^^ybv^T i5--fe'atlE^fllll 
i^;&^^$nSo ^4'> rWAF-l promoter lucj it. 

©p 5 smn^iy >^ y h^sr^uTi^^s^^sp 2 iwa 

15 FirD^-^-^i^«t^.rdellJ(*-o©ii^iU^ 
> h ^ l^*-ti-C -5 ^t^'I^J. Tdel 2 J 

igm^a 9 1 0 Iw^tl-en^-To ^St$l& © Relati 

ve activity {i , -r ^ T - 7 x 7 - -<f ♦ U - ^ - 

y-c ;l/ •> 7 i ^ - -tf S 14 * 5 o 

09 (i. gl8{C^Ufc@>!?©';'f--^-'f»^^^^'^ 
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S^p 5 i|^^:/-7Xi K(p51A)^ p 5 3%Ja:^^xi 
K (p53)* tzii^^ ^ -<D ^ (Rc/CMV)(D ^tl-Ptl^SAO 
S 2 ^fflfla(I#Al//c|^© transact! vationStt^^i~o ^ 

HI OJi. p 5 3 Rft^n.i)^^^^ ^ tiXk^ ^ P G 

-r^^P 5 1 A^Jar-7Xi K( p51A) > p5 lACHA 
10 =Slg^L^^Jt:/^X^K (HAp51A)> p 5 3 ^^Z^ ^ ^ I 

K (p53) i^fzii^i^^- (RcCMV) ^ m i^x mm^i^f^ 

tmmi^. p 5 1 HApsuti t^ -rn ^ p 5 3 t 
iubJi-^irp 5 3 R iz^ n.mn (D m u ^ ^s: ^ m =^ m m -t 

15 ;5^g14*W-rs-<t*^^^n/coP5iA|gm^^7:i 
K ^ ffi ^ {1 ?S 14 ?l l'^ © !i > leader sequence^ ft 

^ © ^ CD ^ ^ leader sequencer^: ^^$-li:fc<hC6x 
20 pSlASfiii. p5 3Se<kt)^5St^^ia^#t6*^ 

5 C i Bfl L „ 
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t>p 5 isefe p 5 3 m m t m — (D mmwin ^ m m L X 

5 ^aimidiib^^^^ tiiz o 

iXi^^<D^^m%ib<^ in vivoCoi^Tt>Brx.-S*^ci:''5 

flS;6^p 5 1 Ail'(E^^^Sl*9iit:Ci*^^>. p 5 1 A*^^ 

2 iwa f i<DU^j\y^±^^-^^:iti!j<^i}^'>fzo 

CDCiti. p5 1Set)*/c. p53®efwJ;-^T3:x 
hP->'U$tl'SCi*-5^t>nTC>'5)P 2 IWa f 1-^^ 

mx ^ ^ z t ^ ^m-t ^ o 

15 

8 ^(DBmm . 8 ^ (D ±mm . 8 ^ (d fnfmmm . e^g® 
20 mmm. Ru^ 4 ^(onm)^^^ t Lx . - p c R 

— :4s:^i^it^-U^>'U7^XA(RT - P CR-S S CP) 

mRiJD N A mn^'&m ^ m ^^x tz o 
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( 1 ) R N A £D H ^ 

© :SC iStia ^ (Nakagawa, A. , et al. . N. Engl. J . Med. . 328.8 

47-854(1993))©:&*'^l*{ii L^o 
(2) RT-PCR-SSCPS-il^DNASajFiJ^^ 

:^RNACD5 fj. s ^ Superscript 
-BRLttS)<i:7>^*A.:/5^v-^ffil>TcDNA 

iZU^^-^f^o cDNA©l^20#e©-o©cDNA 
;^PCR mm(Otzl6i^^mLtz.PCR-SSCPli-7 
■\' -7 © (Hashiyama S. et al. , Oncogene, 6 ,1 
313-1318 (199n)(C ^iEe o T L o =fc »5 * ^ 6*1*^ P 
CRj^<t^^p5 1A cDNA{CMLT3o®r^^-7- 

T li ipl U /c o 

p c R{c{£iB \^ ^ 4 -7 - <D i^m ^ &.T 

■To 



p51- 


■Fl : 


5* 


-AAAGAAAGTTATTACCGATG-3' 


p51- 


-Rl : 


5* 


-CGCGTGGTCTGTGTTATAGG-3* 


p51 


-F2 : 


5* 


-CATGGACCAGCAGATTCAGA-3' 


p51 


-R2 : 


5' 


-CATCACCTTGATCTGGATG-3' 


p51 


-F3 : 


5* 


-CCACCTGGACGTATTCCACT-3* 


p51 


-R3 : 


5' 


-TGGCTCATAAGGTACCAG-3' 



wo 99/50412 PCT/JP99/01S12 

116 



5 



p51 


-F4 : 


5* 


-CATGAGCTGAGCCGTGAAT-3' 


p51 


-R4 : 


5* 


-TATCTTCATCCGCCTTCCTG- 


3' 


p51 


-F5 : 


5' 


-ATGAACCGCCGTCCAATT-3* 




p51 


-R5 : 


5* 


-GTGCTGAGGAAGGTACTGCA- 


3' 


p51 


-F6 : 


5' 


-TGAAGATCAAAGAGTCCCTG- 


3' 


p51 


-R6 : 


5' 


-CTAGTGGCTTTGTGCCTTTG- 


3' 



ot^T. a - ^ > ■P'mmm'C I : 10{r32PdC 

10 ^ari 2*^t>l 4B#^<DF^ 2 0 0 ;}-:;Uh{CT5%^U-fe 
a - t 5 % ^) T i7 U;l/Ti K»'!r>'l^-hJ-T^iSIL^o 

m ^ K . y ^Ki > l£ ^ ^ -tir T . ^ » b ^ ^< > K A 

-^fzo ^^©#^EXIi^#«E*56e-r5/=26{r. PGR 
^)04'fCif7'- ^ - - > -r L . mi^^X A B I 3 7 7D 

A - ^ ^ > - ^ X mn =^ ^ o 

20 ^miiLiXr i yg?eSiUfc,^.^M(l 4 SiiOA 1 a*^P 
r o {I fi ^ ) M o *^ o o © « « li . mMmo *) > 
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5 

X ^ ^ t" *^ <J^' ^ *^ "-^ ^ ^ ^ ^"^ ° 

10 p5 I m^cor h - :^mmu,mit. mi^<D^^m 

CTlT-^/c (Kato.M. V..et a I. , I nt. J . Oncol. . 9. 269 (1 

15 996))o 

Friend spleen focus forming virus gpSSitlcT-O ^ ^ 

/7^t>Xfi3|5© erythroleukemiaA^ US $ 
ti CXu at al..Jpn. J. Cancer Res . 86 : 284 - 29 1 (1995) ; 
20 Kato et al. , 1 nt. J . Oncol. 9 : 2 69 ^ 277 K UmB^ISL (t 
s) P 5 3 SS (Alal353Val : M ) (D^^^^-T 



wo 99/50412 



118 



PCT/JP99/015I2 



evine.A.J. et al.. Nature 351: 453-456 (1991)3oC© 

i^T'. mm m p R c y c MY ^^^^ ^ ^ - t Lx . 
(Ne o') {cso*i>T. G4 1 sm^mm^m 

b ^ o 

cCMV/p 5 lA) T'J^Kte^Lf-i2o®p5 lA^ 

Ai-2-3^iia cur rici^isj SO' r4B iia 
5 1 AaiE^^-^^^cCtAi - 2- 3*ffliia(£iTsri - 2 

-3lfflflaj <tl>9) -en^'tll X 1 0 '/m 1 (D^S 

-eiOcmS6D:/l/-hC*iX.. 3 7X^3 2 X ©20 

:^ProteinaseK^iO'RNaseAMS{I<k ^TDNA1f>^ 
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mi}^ ^ t>f)^ ^ <k o ^ 3 7 XV (D mmx- it . i - 2 - 

3lBBJiS{rol>-r{iDNASIrit^^ai-rsC<i:{i-C^/i:*^ 
5 p5 lASfedF*^^A$nfclC 

I mmRu^ 4 B l^fflJiafrol^T^i. 1 s 0 b p^ru =j'^ 
3 ax-ecD^^-cii. 1 - 2 - s^iaoDNAB^H-'fk 

*<i^ttl$n^<!:<i:t){::(W'->4). lCl^)IS^tO'4B 

6)0 c®*§m{i> &.r<om^?>r^s h - xcDi^mmm 

O^mR^ P 5 l^A^flSCDt^m}55^J(3 2''C. 3 7t:) 

o /c o /X *J > iB Ba CD & iJ[ l± . h U /N- > 7' >'l' - ^ i:: 

20 mm > ^ ^ ^ Mmxii < zjftifzmm^ ^ Lv i^^tz o 
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^fz^ 3 2 X -e CD ^ # 2 4 mm P^X' UT h - •> X (C 

lO^'/ml-e. l-2-3^fla©^flSt5c{il. 7x10 
' / m 1 X r> fz o 

ei_hcDct*^'^». ^a^3 2°c-c^tasL/cp 5 litic^ 

10 z fz Z. t ib< mm ^ ti fz o Z.(D Z hi)^ ^ 5 IMSii. 
St ^ $ n o 
jlil^J 5 

15 thp5 lBMS©C7^ilSIS^ (Tiy^ie?"J©57 
0-6 4 \ ^(Di%iiL) 0#^tn:^4^*fP^L,. t h^fflJiSO 

-rfj:t>-e»x t hp 5 IB DNACD^^n-K^J^C^ 
S@£^IJ 1 8 5 1 - 2 0 61i©^I^) <&GSTll-^Ma^ 
20 ia^i?:J'-pGEX-lAT(:7r^l'V->Ttt){wia^ 
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5 -ar/c o 

T S e S BU ^ S T' C © R 0 ^ ?N * U # - 
10 i Tlig^. $ n o 



^ ■/}< ^ -^l ^ ^®i:#x.^>n?)o 
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•r ^ 3^ * ( fi?iJ ^ . ^ffl jia © ¥ M ^ ^ ^ ^ ^ - 

20 T h - t: c K a -r s ^ a * ^ > # ) © ^ ^. <^ 
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10 ^,^5<^:^M^tlSo 

20 tS.^. thOp51atfe^<i:^'^X©^^«lEi^®^ 
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s cmm (Di^mmmcDs^i it^m I 2-1 4Mc>*fiHi 5 
{^^■^"0)0 



5 



10 



15 



20 
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|» 5^ © 15 ffl 

1. UT <D (a) XJi (b) O^effi^^^-Kt'SitfE 

( b ) ^ ^ I ^ T I / n is i.^ X . i ^ 

2. &.T (D (a) Xii (b) CDDNA^Wt-^it^E^: 

( a ) ^ ^ 2 K m ^ ti ^ ^ M^mcis X . mm 

# 145— 1488 {C ;^ $ n ^ S Sfi^iJ ^ D N 

A 

( b ) @a ^ij # ^ 2 {c $ n s s se ^"J t: > ^ * 

§ ^ 145- 1488 ^ ^ n ^ m * SE3^"J ^ ''■C D N 
A t X h u > V? i > h ni: ^ # T t! ^ W 7' 'J 

■r -5 D N A o 



3. g£^ij#^2{r^$ti5^»Se^<J^=&t-^»*^2iB 

tg © a o 
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4. J!UT® (a) Xii (b) CDDNA^WT^cDNA 

# 145— 1488{w ;^ $ n ^ * Se^iJ ^.C 5 D N 
A 

# 145— 1488{C :^ $ n 5 S @£?'J *^ ^ D N 

XL> Sop 5 l^Stt^^t-^USK^^' - K 
-r 5 D N A o 

A o 

6. ge3?iJS-^2CD^^#^ 145- 1488 ;^ $ n S ^ ^ S£ ?iJ 

t ^^'^ t-r ^ D N A o 

7. ^5-rv-<i: LTffll^^j^aSiS^^Sialfe^DNAo 
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8. yo-y<hb-Cffll^«^»tl6»*«5ld«!c©DNAo 

9 . KiT(D ( a ) X ( b ) i^^^-rm&m : 

i ( b ) S£ ^iJ # 1 ^ ^ - ^ ®^ ^ ^'^ ''^ " ^ 

-r § s e Wo 

10 1 0 . @a^iJ#^ 1 f^^J^'^-^^ < ^ ^"^ ^ ^ ^ 

-59. T ^ / m#^142~321JtO*T i y ^#^359 

tfe ® s e K o 

15 1 1 . S£^IJ#^ 1 C^Jl^T. D N 

la ^ w -r s u ^ K o 



20 1 2 . J!ii T ® ( a ) X {i ( b ) {:: ^^ -r 'J ^ ^ ^ l"" : 

n s T ^ y ^ ?iJ ^ w -r s 'f^ 'j ^ r 5^ K 
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( b ) ( a ) ^ -r T i y S£ ?IJ {C *> l> T . 1 ^ L < 

13. jet T © C a ) X li ( b ) ^ 1- U r ^ K : 
( a ) K3HJ«^ 1 i y @eS^142~321T^. 

( b ) ( a ) C ^ ^ T i y ^ Se ^'i :}o ^^ T . 1 ^ u < 

-5 U ^ ^ ^ K o 

14. JE^ T ® ( a ) X {± ( b ) ^ i- Jfx U ^ ^ ^ K : 
( a ) Sa?iJ#^ 1 {^fc'l'^-^T i y ®?#-^ 359~ 397-e^ 

( b ) ( a ) iz^^-rriymmm^^^^'c. i ^ o < 

{imtlc©T ^ yi?*<^^.®«^Xiift*n^ti:fc 

T ^ y ^ K ^'J ^ ^ 1^ > -B- ^ 'J ^ U H?' - v 3 
1 5. ft^^Jll 27I;M1 3©l^-rtl*^dfiticO^'J^^ 
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10 5.it*^10IB|g©SSKO^it:6"^o 



15 
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FIG. 12 



tap5l X MCmZGCACaiGCACCCAGiCAAGCGJWSTOCCTCAGCCCAGAGCT 60 

mpSl 61 GATTOTCXGOAACAGCCTAT&TOCTCAGTJiCSCCCCATCQAGTT 120 

p5lB 61 GATTOTCTGGaACAC5CC^ATAMTTCAG?MaGCCCATTO^^ 120 

»p51 121 CCTTCC(3a2^TGCTGC3UWaUUlCAAGATOG^ 190 
p51B 12X CCKTC2^GX^<^TCG^0CGkC^iIi^^ 

xr»51 181 GACTCAGACCTGACTOACCCCATCTGGCCACAGTACACGKACCTGGGGCTCCTGA^ 240 

p51B 181 CSACTCGGACCTGACTG&CCCCATGTGGCCJUry^ACACGAA^ 240 

XRpSl 241 ATGOACGAGCAGATTCAGAACGGCTCCTCGTCCACCAaCCCCTACAACACAOk 3O0 

p51B 241 &T<K3ACCACCAGAMCA(3AACGGCTCCTCCn!CaiCCAGTCCC3ATAAC^ 300 

mpSl 301 CAGAATAGCGTOACGGCGCCCTCGCCCTATGCACAGCCCAGCTCCACCa^GATWCCTC 360 

p5l3 301 CAGAACAGCGTCACGGCGCCCTC<X:CCTACXKa«:;AGCCCAGCTCCAC 360 

mp51 361 TCTCCATCCCCTGCCATTCCCTCCAACACAGAMACCCGGCXICCACACAa^ 420 

P51B 361 TCTCCATCACCCGCaiTCCCCTCCAACACCGACTACCCAGGCCCGCACAGTOT 420 

♦^♦««*-ft« #* ♦* ***** **♦ 

inpSl 421 TCCTTCCAGCAGTOU^GCACTGCCAAGTCAGiXACC^^ 

p51B 421 TCCTTCCAGCAGTCGAGCACCGCCAAGTCGGCCACCTOGACGTAOTCCACTGAACTGAAG 480 

rapSl 481 AAGCTGaJACTGCCAOATTGCGAAGACATGCCCCATCCAGATCAAGCT 5^0 

p51B 481 AAACTCTACTGCCAAATTGCAAAGACATGCCCCATCCAGATCAAGGTCATGAC^ 540 
♦* ** ♦«****♦♦ «**4* ******♦»***«**«*»*♦♦♦■*♦♦***♦»*♦*♦***♦♦ 

inp51 541 CCACAGGGCGCTGTO^TCCGTGCCATGCCTGTCTACAAGAAAGCTGAGCAT 600 

d51B 541 CCTCAGGCSAGCTGTOSATCCGCGCCAIK^CXGTCTACAAAWAGCTGA SOO 

** ***** *«**♦«****♦ ♦«**•*♦♦«***♦**** **♦♦♦♦•***• «♦«*♦ *** 

inpSl 601 GTOGTGAAACGATGCCCTAACa^aXaGCTGAGCCGtrG&GTTCAA^ «^ 
pSlB 601 GTGGTGaAGCGGTGCCCC»ACCATGaGCTCAQCCGTGAATTCSA 

mp51 661 CCTCCCAGTCATCTCATTCGAGTAGAAGGGaACAGCCaTGCCCaQTATC^ 720 

p3lB 661 CCTCXTAGTCaarWGATTCGAGCAGAGG^ 720 



mp31 721 ATCACGG6AAGGCAGAGCGTGCTGGTCCCTTATGAGCCACCACAXX3TTGGCACT 780 
pSlB 721 ATCACAGGAAGACUlGAGTGTGCTGGTACCTTAOPG&GCCACCCCaVGGa?^^ 780 
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mp5l 791 ACAACAGTCCTCTACAATTTCATGTCTAACACCAGCTGCGTCGGAGGAAOrGAAC^ 840 

p3lB 781 ACGACAGTCTTGTACAAJTOTCATGTCTAACACXMTTCTGTTa^ 840 

ntpSl 841 cCAATTTTJAT?CXTCGTltACTCTGGAAACCAaAG2^TG^^ ^00 

p51B 841 CCAATTTTAa.TCATTGOTACTCTGGAAACCAG3^GATGGGCAA^ 50a 

mp5l 901 TTTGAGGCCCOGKTC^GTGOiriGCZCKG^ 

P51B 901 TTTGAGGCCCGGATCTGTGCTTGCCCAGGAAOaxaCAGGl^G^ 960 

****** 

mp51 961 AGAAAGCAGCAAGTXTCGGACAGCGCiU^GAACGGCGATGGTACG^ 1020 

P51B 961 AGAaAGCAGCAAGa?TTCGGACAGTaak2ULGAACGGTQATG^ 1020 
««i^«irir*«*««*«« •♦**«*** *♦*♦♦♦♦*•♦♦ *»♦«**♦«*«»«*««*♦ *♦ ♦*« 

nrnSl 1021 CAGAATACACACGGAATCCAaATG&CTTCCATCWi.GJU^CGGAGATCCCGAG&T^^ 1080 



mp51 1081 ctgctgtacctaccagtgagacgtcgtgagacgtacgaqatqctg^ 1140 
pSlB 1081 ctctoatacotaccaotgaggggccg^gagacwatgaamgct 1140 



%l lis icS^ii^ic^i^ 



npSl 1261 GGCaaOUIOTCCCCACCTCTGW^CWUATGAftCAaaTGAaaUVGCT^^ 1320 

Sis 1261 QCTaaawKic<MewMTCT<au^cA&A&T^ "^o 



Bp51 1441 ACKCCTACCCAACKnKZTCCCTCCTCCACTCTCCMGCCCTCCaCCTC^^ "00 

mp91 1501 CCACCGCCCTACCCCA^OACTCCAGCATTCTCaCTTTCTTASCAaGCT^ "60 
SlB ISOl CCACCTCCCWATCCCaCAGMTCRaWJCAOTGTCAC^ 15«° 
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FIG. 14 



mp5l 1561 TCATGCCTGGACTMMCACGACCCAGGGGCTGaCCACCATMArCAGATTCAGCAT'rAC 1620 
p5lB 1561 TCATGTCTGQACTATTTCACGACCCAGGGGCTGACa\CCATCTATCA<3ATTGAGC&TTAC 1620 



mpSl 1-621 TCCATGaATGATTTGGCJU^Ga?CTGAAGATCCCTG2lACA©r^CCGACATGCq^TCXG^ 1680 
p5lB 1621 TCC^TGGATGATCTGOCAAGTCTGAAAATCCCTGAGCAAT^? 1680 



mp51 1681 GGCATCCTGGACCACAGGCAGCTCCACQACTTCTCCTCACCTCCTCATCTCCTGAGa^C 1740 
p5lB 1681 GGCATCCTGQACd^CGGCAGCTCCACGAATTCTCCTCCCCTTCTCATCTCCTGCGGACC 1740 



mpSl 1741 CCaU^GTGCTGCCTCTACCGTCAGTOTGGGCTCCAGTOAGACCCOTGOTGAACGTGTGATC 1800 
p5lB 1741 CCAAOCAGTGCCTCmcaUSTCAGTGTGGGCTCCAGTGaGACCCGGGGT^ 1800 



mpSl 1801 OATCCCXWGCGCTTOACCCTCCCWCAGACCATCTCTTOTCCACCCCGTGACGAGTGGAA'r 1860 
p51B 1801 GATGCTOTCCGAirTCaiCCCTCCGCCAGACa«CTCTTTCCCACCCCGAGA 1860 



mp51 1861 OATTCauiCTMGACAayaOATTCTCQTCGCAACAAaCAGCAGCGTAtCAAAGAGGa^^ 1920 
p51B 1861 GACTTC^ACTOTOACATGCATGCTCGCCGCAAffAAGCaACAGCGCATGAAA^^ 1320 



mp51 1921 6AA 1923 
pSlB 1921 QAQ 1923 
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F / G. 15 



pS13 aa 



p51B aa 



tapSlBtiAA 
p513 aa 



pSlB aa 



p51B aa 



jnpSlBn&A 
p5iB aa 



xapSlBnaA 
p51B aa 



mpSlfinA^ 
p51B aa 



pSlB aa 



xnp51Bn2^ 
p5lB aa 



HSQSTQTSEPl.SPEVrQHITOriSQ?ICSVQPIBLOTVDZpSENG;^TNKI2ISM)CI^ €0 

M3QSTQTOEPLSPEVPQaiWDriiB0PICSVQPIDtiNrVD2PSEDGATOKISlSOTC3C2U4Q 6 0 
«<fr«**** 

DSDLSD?IWPQWHt.Gt.LNS^!I^IQMG6flSTSPTOTDHAQl^SVTAPSPYMP5STFI^ 120 

.DSDIiSOPMWPQ^fTNLGriLMSMDQQIQNaSSSTSPYN'TDHAQKSTTAPSPYAQPSSTFDAL 120 

3PflPAIgSNTDYgGPHSrDVSPQQSSTaMATTOYSTEZJaa*YC0£ACTCPSQ TSVM OTP 180 
SPSPAIPStrrDYPGPHSFDVSPQQSSTASSA,TWPTSTEI«RIiYCQIAKTCPlQlKVWrPP 180 



PQGAVXRMPVYKKMHVTOVViaiCPKHBLSlCfiraSGQIA^ 2 40 

PQGAVlJUUiPVOTU^HVraVVKRCPNHEliSafffirtraGQ 240 



MGRQSVtVPYEPPCVGTEFOTVLYNFKCNSSCVGGhOlRRPILIIVTI^ 300 
ITGRQS7IiVPY2PPaVC5raPTTVLVKFKraSSCVGGMin«yPII.IIV!^ 300 



FBi^ICACPGRDM^DEDSIBKQQVSDSaKNGDGTKRPFRQNTHGIQMTSI^^SPDDE 360 
FEAHICACPGRDRStADEDSIiaCQQVSDSTKNGDGTKRPFRQNTHGlOMTSIKKRRSPD 360 



LLYIJ?VRGRETYEMLr*KrEaSLEi»MQTLPQaTlETYRQQQQQQHQHIJ[*Q^ 420 

riYI.FVRGRSTY2mi:iKIK3Sljn:iHQYLPQHTlSTYKQ 420 
♦ **» 

GIISSPPLOTMNS21NKI.PSVSQLIOTQQRKALTPTTMPEC31GANIPMMGTHOT 480 

GirSSPPLOTCMKSMHKLPSVSQLIHPQQRHALTPTTlPDGMGaHIPMMGTHMPlt^ffl 480 

SPTQi^PPX.SKPSTSHCTPPPPYPaJDCSIVS7tABI,GCSSCLDT?XTQGLTTlYQ^ 540 

SPTQ2U;#PPPLSJiPSTSHCTPPPPTPTDCSr7SrLitfa*GCSSClJ5YrTTQGLOT 540 
#*♦**★**★*★♦««« **************** 

SMDDLAflLKIPSQPRflAXWKGILDHRQLHDPSSPPBIiRTPSGASWSVGSSBTRGSRV 600 

SMDDIiASIJaPZOTRHAJWKGIMaRQLHSFSSPSHIilJlTPSSASTV'SVGSSaTRCS^^ 600 



mp5lBiiA& 
pSlB aa 



DAVR?TLRQTISITPIU)^WlID3^^FD^©SRRNKQQR23EiEGS 641 
DAV1irTIiHQTISFPP2^ZWKDrMPDMDXRI^QQIlZKZ£GB 641 
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<220> 
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<222> (142).. (321) 
<223> DNA binding donain 

<220> 

<221> DOMAIN 

<222> (353).. (397) 

<223> oligonerization domain 

Met°Ser Gin Ser Thr Gin Thr Asn Glu Phe Leu Ser Pro Glu Val Phe 
^5 10 15 

Gin His Me Tro Asp Phe Leu Glu Gin Pro lie Cys Ser Val Gin Pro 
20 25 30 

lie Asp Leu Asn Phe Val Asp Glu Pro Ser Glu Asp Gly Ala Thr Asn 
35 40 45 

Lys tie Glu lie Ser Met Asp Cys Me Arg Met Gin Asp Ser Asp Leu 
50 55 60 

Ser Asp Pro Met Trp Pro Gin Tyr Thr Asn Leu Gly Leu Leu Asn Ser 
65 70 75 80 

Met Asp Gin Gin Me Gin Asn Gly Ser Ser Ser Thr Ser Pro Tyr Asn 
85 90 95 

Thr Asp His Ala Gin Asn Ser Val Thr Ala Pro Ser Pro Tyr Ala Gin 
100 105 MO 

Pro Ser Ser Thr Phe Asp Ala Leu Ser Pro Ser Pro Ala Me Pro Ser 
115 120 1Z5 

Asn Thr Asp Tyr Pro Gly Pro His Ser Phe Asp Val Ser Phe Gin Gin 
130 135 140 

Ser Ser Thr Ala Lys Ser Ala Thr Trp Thr Tyr Ser Thr Glu Leu Lys 
145 ISO 155 160 

Lys Leu Tyr Cys Gin Me Ala Lys Thr Cys Pro Me CIn Me Lys Val 
165 170 175 

Met Thr Pro Pro Pro Gin Gly Ala Val Me Arg Ala Met Pro Val Tyr 
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180 ^85 

Lys lys Ala Glu His Val Thr Gtu Val Val Lys Arg Cys Pro Asn His 
19S 200 

Gtu Leu Ser Arg Glu Phe Asn Glu Gly Gin lie Alt Pro Pro Ser His 

210 its 

Leu Ue Arg Val Glu Gly Asn Ser His Ala Gin Tyr Val Glu Asp Pro 
225 230 Z35 

lie Thr Gly Arg Gin Ser Val Leu Val Pro Tyr Glu Pro Pro Gin Val 
245 250 

Gly Thr Giu Phe Thr Thr Val Leu Tyr Asn Phe Met Cys Asn Ser Ser 
260 265 2'0 

Cys Val Gly Gly Met Asn Arg Arg Pro tie Leu lie lie Val Thr Leu 
275 280 28b 

Glu Thr Arg Asp Gly Gin Val Leu Gly Arg Arg Cys Phe Giu Ala Arg 
290 295 3UU 

lie Cys Ala Cys Pro Gly Arg Asp Arg Lys Ala Asp Glu Asp Ser lie 
305 310 31b 

Arg Lys Gin Gin Vat Ser Asp Ser Thr Lys Asn Gly Asp Gly Thr Lys 
325 330 33b 

Arg Pro Phe Arg Gin Ajn Thr His Cly He Gin Het Thr Ser lie Lys 
340 345 

Ly$ Are Arg Ser Pro Asp Asp Glu Leu Leu Tyr Leu Pro Val Arg Gly 
355 360 

Arg Glu Thr Tyr Glu Met Leu Leu Lys lie Lys Glu Ser Leu Glu Leu 
370 375 »8" 

Met cm Tyr Leu Pro Gin His Thr lie Glu Thr Tyr Arg Gin Gin Gin 
3gS 390 *»» 

Gin Gin Gin His Gin His Leu Leu Gin Lys His Leu Leu Ser Ala Cys 
405 

Phe Arg Asn Glu Leu Val Giu Pro Arg Arg Giu Thr Pro Lys Gin Ser 
420 425 ^30 

Asp Val Phe Phe Arg His Ser Lys Pro Pro Asn Arg Ser Val Tyr Pro 
435 440 
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<210> 2 
<2n> 2816 
<212> DMA 
<213> Hunan 

<220> 
<221> CDS 

<222> (145).. (1488) 
<220> 

<221> po I yA signal ^ 
<222> (27867.. (2791) 



uKlat caaagacagt tgaaggaaat gaattttgaa acttcacggt gtgccacccl 60 
acagtactgc cctgaccctt acatccagcg tttcgtagaa acccagctca tttctcttgg 120 
aaagaaagtt attaccgatc cacc atg Uc c.g age aca c.« aca aat g.a 



171 
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459 



ttc etc ftEt cct gag gtt ttc cag cat ate tgg gat ttl ctg gaa cag 219 
Phe III sir Pro III Val Phe Gin His lie Trp Asp Phe Leu Clu Gin 

i^r* .(a tfft tea Ktt cag ccc att gac ttg aac Itt gtg gat gaa cca 267 
p5i He C?l Se? Val GiS Vro lie Asp Leu Asn Phe Val Asp 6lu Pro 
30 35 *w 

tea eaa sat BBt gcK aca aac aas alt gas att age alg gae tgt ate 315 
$" g" III CI, a" Thr Asn Lys Me Glu lie Ser Met A|P Cys lie 
45 50 

CK at£ cag gac teg gae ctg agt gac ccc atg tgg cca cag tac acg 363 
Afg Set GiS III se? ASP Le5 Ser Asp Pro Uet Trp Pro Gin Tyr Thr 
60 65 

«>r ctff MB etc ctg aac age atg gac cag cag att cag aac ggc tec 411 
l\n ill Gly III ill III sir Met Asp Gin Gin He Gin Asn Gly Ser 
75 80 « 

iro tec ace aet ccc tat aac aca gac cac gcg cag aac age gtc acg 
Se? Ser Th? sIr P?o Tyr Asn Thr Asp His Ala Gin Asn Ser Val Thr 
90 95 '00 

rec tcff ccc tac gca cag ccc age tec acc ttc gat get etc tct 
Jl! P?o se? Pro Jyr l\l GiS Pro Ser Ser Thr Phe Asp Ala Leu Ser 
110 ''5 

cca tea ccc Kcc ate ccc tec aac ace gac tac cca ggc ccg cac agt 
?rl Se? PrS Ala Me Pro Ser Asn Thr Asp Tyr Pro Gly Pro H,s Ser 
t25 1*3 

ttc eac gtg tec ttc cag cag teg age acc gee aag teg gcc acc tgg 
Phe III Val Ser Phe GiS Gin Ser Ser Thr Ala Lys Ser Ala Thr Trp 
140 

>ra tat tec act gaa ctg aag aaa etc tac tgc caa att gca aag aca 
Th? T^r Se? Thr c" LeS Lyi Lys Leu Tyr Cys Gin lie Ala Lys Thr 
155 

♦err rrc atc cac ate aag gtg atg ace cca cct cct cag gga get gtt 
c'A fro lie 6ln III Lyf Vat Met Thr Pro Pro Pro Gin Gly Ala V.I 
170 175 ""O 

ate cffc see atg cct gtc tac aaa aaa get gag cac gtc acg gag gtg 
ul A?g Ala 51! Pri vil Tyr Lys Lys Ala Glu His Val Thr Glu Val 
190 19b 



507 



555 



603 



651 



699 



747 



795 



ete aae eee tgc ccc aac cat gag ctg age cgt gaa ttc aac gag gga 
vil "f A?| C^s Pro Asn His Glu Leu Ser Arg Glu Phe Asn Glu Gly 
205 210 Z»* 

caff att Bce cct cct agt cat ttg att cga gta gag ggg aac age eat 843 
Gil M Ala ?rl Pro sIr His Leu lie Arg Val Glu Gly Asn Ser His 
220 225 230 

«c cae tat Eta gaa gat eee ate aca gga aga cag agt gtg ctg gta 891 
AU Gil lyr vil GlS Asp Pro He Thr Gly Arg Gin Ser Val Leu Val 
235 240 245 

ret tat eae cca CCC cag gtt ggc act gaa ttc acg aca gtc ttg tac 939 
Vfl lyr Gil P?S 9rl ctl Val Gly Thr Glu Phe Thr Thr Val Leu Tyr 



250 255 260 265 

aat ttc ate tgt aac age agt tgt gtt gga ggg atg aac cge cgt cca 
III Phe Set C?s III sir Ser Cys Val Gly Gly Uet Asn Arg Arg Pro 

270 27b 

atl tta itc att gtt aet ctg gaa acc aga gat ggg caa gtc ctg ggc 
\\l III lie lie vai Thr LeS Glu Thr Arg Asp Gly Gin Val Leu Gly 
285 290 



987 
1035 
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CKa cgc tgc ttt gag gcc egg ate tgt get tgc eea gga aga gae agg 
kil Arg Cys Phe Glu Ala Arg lie Cys Ala Cy$ Pro G y Arg Asp Arg 
300 305 310 

aag scg gat gaa gat age ate aga aag cag caa gtt teg gae agt aca 
All Asp Glu Asp Ser He Arg Lys Gin Gin Val Ser Asp Ser Thr 
315 320 325 

aag aac ggt gat ggt acg aag cgc ccg ttt cgt cag aac aca cat ggt 
Lys Asn Gly Asp Gly Thr Lys Arg Pro Phe Arg Gin Asn Thr His Cly 
330 335 340 345 

ate cag atg aca tec ate aag aaa cga aga tec cca gat gat gaa ctg 

\\l Gil Met Thr Ser lie Lys Lys Arg Arg Ser Pro Asp Asp Glu Leu 
350 355 360 

tfsk tac tta cca Ete age ggc cgt gag act tat gaa atg ctg ttg aag 
dl \,T III Vfl Val A?l Gly A?g Glu Thr Tyr Glu Het Leu Leu Lys 
365 370 375 

ate aaa gag tec ctg gaa etc atg cag tac ctt cct cag cac aca att 
lie Lys Glu Ser Leu Glu Leu.ttet Gin Tyr Leu Pro Gin His Thr lie 
380 385 390 

gaa acg tac agg caa cag caa cag cag cag cac cag cac tta ctt cag 

Glu Thr Tyr Arg Gin Gin Gin Gin Gin Gin His Gin His Leu Leu Gin 
395 400 405 

aaa cat etc ctt tea gee tgc Itc agg aat gag ctt gtg gag ccc egg 
l" His Leu Leu Ser Ala Cys Phe Arg Asn Glu Leu Val Glu Pro Arg 
410 415 420 425 

aea eaa act cca aaa caa tct gae gtc ttc ttt aga cat tec aag ccc 
A?g III Thr Pro Lys Gin Ser Asp Val Phe Phe Arg His Ser Lys Pro 
430 435 

cca aac cga tea gtg tac cca tagagcccta tctctatatt ttaagtgtgt 
Pro Asn Arg Ser Val Tyr Pro 
445 

gtgttgtatt tceatgtgta latgtgagtg tgtglgtgtg tatgtgtgtg cgtgtgtate 1578 
tagecctcat aaacaggact tgaagacaet ttggcteaga gacccaaetg eteaaaggca 1638 
caaagccact agtgagagaa tcttttgaag ggactcaaac ctttacaaga aaggatgttt 1698 
tctgcagatt ttgtatcctt agaccggeca tlggtgggtg aggaaccact gtgtttgtct 1758 
gtgagctttc tgttgtttcc tgggagggag gggtcaggtg gggaaagggg cattaagatg 1818 
tttattggaa cccttttctg tcttcttctg ttgtttttct aaaattcaca gggaagcltt 1878 
tgageaggte teaaacttaa gatgtctttt taagaaaagg agaaaaaagt tgttattgtc 1938 
tgtgcataag taagttgtag gtgactgaga gaetcagtca gaccctttta atgctggtca 1998 
tgtaataata ttgcaagtag taagaaacga aggtgtcaag tgtactgetg ggcagegagg 2058 
tgatcattac caaaagtaal caactttgtg ggtggagagt tctttgtgag aacttgeatt 2118 
atttgtgtcc tecccteatg tgtaggtaga acatttctta atgctgtgta ectgcctctg 2178 
ccaetgtatg ttggcatctg ttatgetaaa gtttttcttg tacatgaaac ectggaagac 2238 
etactacaaa aaaactgttg tttggcccce atagcaggtg aactcatttt gtgcttttaa 2298 
tagaaagaca aatceacccc agtaatattg cccttacgta gttgtttacc attattcaaa 2358 
gctcaaaata gaatttgaag cectctcaca aaatctgtga ttaatttgct taattagage 2418 
ttctatccct caagcctacc taccataaaa ceagecatat tactgatact gttcagtgca 2478 
tttagecagg agacttacgt tttgagtaag tgagatecaa gcagaegtgt taaaatcagc 2538 



1083 

1131 

1179 

1227 

1275 

1323 

1371 

1419 

1467 

1518 
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aclcclggac tggtiattaa agattgaaag ggtagactac tlltctlttt tttactcaaa 2598 
agtttagaga atctctgttt cttttcattl taaaaacata ttttaagata atagcataaa 2658 
gactttaaaa atgttcctcc cclccatctt cccacaccca gtcaccagca ctgtattttc 2718 
tgtcaccaag acaatgattt cttgttattg ag'gclgttgc ttttgtggat gtgtgatttt 2778 
aattttcaat aaacttttgc atcttggttt aaaagaaa 2816 

<210> 3 
<211> 448 
<212> PRT 
<213> Hunan 

Met^Ser Gin Ser Thr Gin Thr Asn Glu Phe Leu Ser Pro Glu Val Phe 
) 5 10 15 

Gin His lie Trp Asp Phe Leu Glu Gin Pro lie Cys Ser Val Gin Pro 
20 25 30 

lie Asp Leu Asn Phe Val Asp Glu Pro Ser Glu Asp Gly Ala Thr Asn 
35 40 45 

Lys lie Glu lie Ser Met Asp Cys lie Arg Uet Gin Asp Ser Asp Leu 
50 55 50 

Ser Asp Pro Met Trp Pro Gin Tyr Thr Asn Leu Gly Leu Leu Asn Ser 
65 70 75 oO 

Met Asp Gin Gin Me Gin Asn Gly Ser Ser Ser Thr Ser Pro Tyr Asn 
85 90 95 

Thr Asp His Ala Gin Asn Ser Val Thr Ala Pro Ser Pro Tyr Ala Gin 
100 105 liO 

Pro Ser Ser Thr Phe Asp Ala Leu Ser Pro Ser Pro Ala lie Pro Ser 
115 120 125 

Asn Thr Asp Tyr Pro Gly Pro His Ser Phe Asp Val Ser Phe Gin Gin 
130 135 140 

Ser Ser Thr Ala Lys Ser Ala Thr Trp Thr Tyr Ser Thr Glu Leu Lys 
145 150 155 160 

Lys Leu Tyr Cys Gin lie Ala Lys Thr Cys Pro lie Gin tie Lys Val 
165 170 175 

Met Thr Pro Pro Pro Gin Gly Ala Val lie Arg Ala Met Pro Val Tyr 
180 185 190 

Lys Lys Ala Glu His Val Thr Glu Val Val Lys Arg Cys Pro Asn His 
195 200 205 

Glu Leu Ser Arg Glu Phe Asn Glu Gly Gin lie Ala Pro Pro Ser His 
210 215 220 

Leu lie Arg Val Glu Gly Asn Ser His Ala Gin Tyr Val Glu Asp Pro 
225 230 235 240 

tie Thr Gly Arg Gin Ser Val Leu Val Pro Tyr Glu Pro Pro Gin Val 
245 250 255 

Gly Thr Glu Phe Thr Thr Val Leu Tyr Asn Phe Met Cys Asn Ser Ser 
260 265 270 

Cys Val Gly Gly Met Asn Arg Arg Pro lie Leu lie lie Val Thr Leu 
275 280 285 

Glu Thr Arg Asp Gly Gin Val Leu Gly Arg Arg Cys Phe Glu Ala Arg 
290 295 300 
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He Cys Ala Cy$ Pro Gly Arg Asp Arg Ly$ Ala Asp Glu Asp Ser Me 
305 3 to 3i» 

Arg Lys Gin Gin Val Ser Asp Ser Thr Lys Asn Gly Asp Gly Thr Lys 
325 330 335 

Arg Pro Phc Arg Gin Asn Thr His Gly Me Gin Het Thr Ser lie Lys 
340 345 350 

tys Arg Arg Ser Pro Asp Asp Glu Leu Leu Tyr Leu Pro Val Arg Gly 
355 360 365 

Arg Glu Thr Tyr Glu Het Leu Leu Lys Me Lys Glu Ser Leu Glu Leu 
370 375 380 

Het Gin Tyr Leu Pro Gin His Thr tie Glu Thr Tyr Arg Gin Gin Gin 
385 390 395 ^uu 

Gin Gin Gin His Gin His Leu Leu Gin Lys His Leu Leu Ser Ala Cys 
405 

Phe Arg Asn Glu Leu Val Glu Pro Arg Arg Glu Thr Pro Lys Gin Ser 
420 425 430 

Asp Val Phe Phe Arg His Ser Lys Pro Pro Asn Arg Ser Val Tyr Pro 
435 440 445 



<210> 4 
<2n> 641 
<212> PRT 
<213> Human 

<220> 

<221> DOMAIN 

<222> (1).. (59) 

<223> transactivation doaain 

<220> 

<221> DNABIND 
<222> (142).. (321) 
<223> DNA binding donain 

<220> 

<221> DOHA IN 

<222> (353). . (397) 

<223> oligomerization donain 

Met°Se? Gin Ser Thr Gin Thr Asn Glu Phe Leu Ser Pro Glu Val Phe 
I 5 10 15 

Gin His lie Trp Asp Phe Leu Glu Gin Pro Me Cys Ser Val Gin Pro 
20 25 30 

Me Asp Leu Asn Phc Val Asp Glu Pro Ser Glu Asp Gly Ala Thr Asn 
35 40 45 

Lys Me Glu Me Ser Met Asp Cys Me Arg Met Gin Asp Ser Asp Leu 
50 55 60 

Ser Asp Pro Het Trp Pro Gin Tyr Thr Asn Leu Gly Leu Leu Asn Ser 
65 70 75 80 

Het Asp Gin Gin Me Gin Asn Gly Ser Ser Ser Thr Ser Pro Tyr Asn 
85 90 9b 

Thr Asp His Ala Gin Asn Ser Val Thr Ala Pro Ser Pro Tyr Ala Gin 
100 110 

Pro Ser Ser Thr Phe Asp Ala Leu Ser Pro Ser Pro Ala Me Pro Ser 
115 120 125 

Asn Thr Asp Tyr Pro Gly Pro His Ser Phe Asp Val Ser Phe Gin Gin 
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130 135 140 

Ser Ser Thr Ala Ly$ Ser Ala Thr Trp Thr Tyr Ser Thr Glu Leu Lys 
145 150 155 160 

Lys Leu Tyr Cy$ Gin Me Ala Lys Thr Cys Pro lie Gin lie Lys Vat 
165 ITO 175 

Met Thr Pro Pro Pro Gin Gly Ala Val Me Arg Ala Mel Pro Val Tyr 
180 185 190 

Ly$ Lys Ala Glu His Val Thr Glu Val Val Lys Arg Cys Pro Asn His 
195 200 205 

Glu Leu Ser Arg Glu Phe Asn Gtu Gly Gin Me Ala Pro Pro Ser His 
210 215 220 

Leu Me Arg Val Glu Gly Asn Ser His Ala Gin Tyr Val Glu Asp Pro 
225 230 235 240 

Me Thr Gly Arg Gin Ser Val Leu Val Pro Tyr Glu Pro Pro Gin Val 
245 250 255 

Gly Thr Glu Phe Thr Thr Val Leu Tyr Asn Phe Met Cys Asn Ser Ser 
260 255 270 

Cys Val Gly Gly Met Asn Arg Arg Pro Me Leu Me Me Val Thr Leu 
275 280 285 

Glu Thr Arg Asp Gly Gin Val Leu Gly Arg Arg Cys Phe Glu Ala Arg 
290 295 300 

Me Cys Ala Cys Pro Gly Arg Asp Arg Lys Ala Asp Glu Asp Ser Me 
305 310 315 320 

Arg Lys Gin Gin Val Ser Asp Ser Thr Lys Asn Gly Asp Gly Thr Lys 
325 330 33b 

Arg Pro Phe Arg Gin Asn Thr His Gly Me Gin Met Thr Ser Me Lys 
340 345 350 

Lys Arg Arg Ser Pro Asp Asp Glu Leu Leu Tyr Leu Pro Val Arg Gly 
355 360 365 

Arg Glu Thr Tyr Glu Met Leu Leu Lys lie Lys Glu Ser Leu Glu Leu 
370 375 380 

Met Gin Tyr Leu Pro Gin His Thr Me Glu Thr Tyr Arg Gin Gin Gin 
385 390 395 400 

Gin Gin Gin His Gin His Leu Leu Gin Lys Gin Thr Ser Me Gin Ser 
405 410 415 

Pro Ser Ser Tyr Gly Asn Ser Ser Pro Pro Leu Asn Lys Met Asn Ser 
420 425 430 

Met Asn Lys Leu Pro Ser Val Ser Gin Leu Me Asn Pro Gin Gin Arg 
435 440 445 

Asn Ala Leu Thr Pro Thr Thr Me Pro Asp Gly Mel Gly Ala Asn Me 
450 455 460 

Pro Met Met Gly Thr His Met Pro Met Ala Gly Asp Met Asn Gly Leu 
465 470 475 480 

Ser Pro Thr Gin Ala Leu Pro Pro Pro Leu Ser Met Pro Ser Thr Ser 
485 490 495 

His Cys Thr Pro Pro Pro Pro Tyr Pro Thr Asp Cys Ser Me Val Ser 
500 505 510 

Phe Leu Ala Arg Leu Gly Cys Ser Ser Cys Leu Asp Tyr Phe Thr Thr 
515 520 525 
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Gin Gly Leo Thr Thr lie Tyr Gin He Glu His Tyr Ser Mel Asp Asp 
530 535 540 

Leu Ala Ser Leu Lys He Pro Glu Gin Phe Arg His Ala He Trp Lys 
545 550 555 

Gly He Leu Asp His Arg Gin Leu His Glu Phe Ser Ser Pro Ser His 
565 570 575 

Leu Leu Arg Thr Pro Ser Ser Ala Ser Thr Val Ser Val Gly Ser Ser 
580 585 590 

Glu Thr Arg Gly Glu Arg Val He Asp Ala Val Arg Phc Thr Leu Arg 
595 600 605 

Gin Thr lie Ser Phe Pro Pro Arg Asp Glu Trp Asn Asp Phe Asn Phe 
610 615 620 

Asp Mel Asp Ala Arg Arg Asn Lys Gin Gin Arg He Lys Glu Glu Gly 
625 630 635 640 

Glu 



<212> DNA 
<213> Hunan 

<220> 
<221> COS 

<222> 045).. (2067) 

Ugttgatat caaagacagt tgaaggaaat gaaltttgaa acttcacggt gtgccaccct 60 
acagtaclgc cctgaccctt acatccagcg tttcgtagaa acccagctca tltctcttgg 121 



aaagaaagtt attaccgatc cacc atg tec 

Met Ser 




171 




219 



267 



315 



363 



411 



459 



507 



555 
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ic »c ffte tec lie cag cag teg age ace gee aag teg gee acc tgg 
he ill Val lit Phe GiS CiS Ser Ser Thr Ala Lya Ser Ala Thr Trp 
140 145 <»0 



t 

Phe 



603 



o<>s fill trr ftct saa ctR aag aaa etc tac tgc caa att gea aag aca 651 
t" I'l ilr ThJ GlS III "f "» Leu T,r Cys Gin He Al. L,« Thr 
155 160 

fffc ccc ate cae ate aag gtg atg ace eca ect eet eag gga get gtt 699 
C$s Pro lie GiS lie "f Vaf Met Thr Pro Pro Pro Gin Gly Ala Val 
170 175 180 

ate CRC gee atg ect gte tac aaa aaa get gag cac gtc acg gag gtg 747 
III A?g l\l Met Pro Val Tyr Lys Lys Ala Glu His Val Thr Glu Val 
190 I"* 

irtB aag egg tgc cec aac eat gag ctg age egt gaa ttc aac gag gga 795 
vil Lyf A?| Cys Pro Asn His Glu Leu Ser Arg Glu Phe Asn Glu Gly 
205 210 

cas att gee ect ect agt cat ttg att ega gta gag ggg aac age cat 843 
Cl5 lie l\l ?rl Pro Sir His Leu tie Arg Val Glu Gly Asn Ser His 
220 225 "0 

ffcc cas tat gta gaa gat ccc ate aca gga aga eag agt gtg ctg gta 891 
Ala l\l Tyr Val Glu Asp Pro lie Thr Gly Arg Gin Ser Val Leu Val 
235 240 24S 

ect tat gag eca ccc eag gtt ggc act gaa ttc acg aca gtc ttg tac 939 
Pro Tyr Glu Pro Pro Gin Val Gly Thr Glu Phe Thr Thr Va! Leu Tyr 
250 255 260 

aat tte atg tgt aac age agt tgt gtt gga ggg atg aac cgc cgt cea 987 
lln Phe alt c51 lln sSr Ser Cys Val Gly Gly Met Asn Arg Arg Pro 
270 275 



att tta ate att gtt act ctg gaa acc aga gat ggg caa gtc ctg ggc 
\\i III i\l ne val Thr LeS Glu Thr Arg Asp Gly Gin Val Leu Gly 
285 290 295 

rtfft toe ttt caff Ecc cgE atc tgt get tgc eca gga aga gae agg 
A?5 AfS C?t Phe Gl5 AU a" He C?, Al. C,s Pro Gly Arg Asp Are 
300 305 3iw 

aae ccff eat gaa gat age atc aga aag eag caa gtt teg gac agt aca 
AlS aIp GiS aIp sir lie Arg Lys Gin Gin Val Ser Asp Ser Thr 
315 320 3Z5 

aae aac i?gt gat ggt acg aag cgc ccg ttt cgt eag aac aca cat ggt 
"f Jsn Cly A?p Gly Th? Lyf Arg Pro Phe Arg Gin Asn Thr His Gly 
330 335 340 34b 

atc caR atg aca tec atc aag aaa ega aga tec eca gat gat gaa ctg 
\\\ GiS ill Th? Ser lie Ly? Lys Arg Arg Ser Pro Asp Asp Glu Leu 
350 355 

tt» tar tta eca Rte agg ggc egt gag act tat gaa atg ctg ttg aag 
Leu t" LeS p" Va? A?| 01, A?g Glu Thr Tyr Glu Het Leu Leu Ly* 
305 370 

Mtr aaa eae tcc Ctg gaa ctc atg cag tac ett ect cag cac aca att 
He l" GU \\x GiS Leu Het Gin Tyr Leu Pro Gin His Thr lie 
380 385 3sa 

acff tac aER caa cag caa eag eag cag cac cag cac tta ctt cag 
GiS Th? t" A?| g" GiS Gin Gin Gin Gin His Gin His Leu Leu Gin 
395 400 405 

aaa cas acc tea ata cag tct eca tct tea tat ggt aac age tcc eca 
US 61 5 Thr s" Me Gin Ser Pro Ser Ser Tyr Gly Asn Ser Ser Pro 



1035 



1083 



1131 



1179 



1227 



1275 



1323 



1371 



ect ctg aac aaa atg aac age atg aac aag ctg ect tct gtg age cag 



1419 



1467 
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Pro Leu Asn Ly$ Het Asn Ser Met Asn Lys Leu Pro Ser Val Ser Gin 
430 

;i; e; k k ss ss e:; is: si - 1 ti: fs 

44S 4**' 

s; su; Rs !!! Ill "5 Si' - sn Ku;: K 

460 «5 

Ri s! S5 ai Si SB fi: s; s: sk r: fis s! ss s: 

475 480 

£|; a; k k is; js; a; sn ss s; s: s: k: k5 «: i 
is: K g; ss in ffi s! k fi: s| !s ta s; si s; u; 

525 

li! sli a; iif si su s r: - 1" Hj - ™ - 

540 545 

fa ss Si R5 !!'. \n sf s; tis fis ss ss ™ - - 

555 560 
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151S 

1563 

1611 

1659 

1707 

1755 

1803 

1851 



1899 



1947 



1995 



2043 



2097 



l|:Ki:;Si;Ku:s;:Ei:ai;ss;Kss;s!s:| 
s;R5s:5if|!;ss;s!SJ!s;jSR!a5»isiii:E! 

SilRnSfiiiKfli^SSSSIilSSiKKilsjSSSi 

605 ^'^ 

»K tn Bat eac ttc aac ttt gac atg gat get cgc cgc aat aag caa 
Gl5 ifp "« ASP Phe Asn Phe Asp Bet Asp Ala Arg Arg Asn Lys Gin 
$20 

cag ege ate aaa gag gag ggg gag tgagccteac eatgtgagct ettectatcc 
Gin Arg lie Lys Glu Glu Gly Glu 
63S 640 

ctctcetaae tgecageece claaaageac tcctgcttaa tcttcaaage ettetcecta 21ST 
gctcetceec ttcetettgt etgatttett aggggaagga gaagtaagag gctaeetctt Z2IT 
acetaacatc tgacctggea Ictaattetg attctggctt t.agccttea aaa 2270 

<210> 6 
<211> 641 
<212> PRT 
<2U> Hunan 

ffie? Gin ser Thr Gin Thr Asn Glu Ph* Leu Ser Pro Glu Val Phe 

Gin His lie Trp Asp Phe Leu Glu Gin Pro lie Cys Ser Val Gin Pro 
20 
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lie Asp Leu Asn Phe Val Asp Clu Pro Ser Glu Asp Glj Ale Thr Asn 
35 40 45 

Lys lie Glu lie Ser Met Asp Cys lie Arg Met Gin Asp Ser Asp Leu 
50 55 50 

Ser ASP Pro yet Trp Pro Gin Tyr Thr Asn Leu Gly Leu Leu Asn Ser 
65 

liet Asp Cln Gin lie Gin Asn Gly Ser Ser Ser Thr Ser Pro T,r Asn 
85 

Thr Asp His AU Gin Asn Ser Val Thr Ale Pro Ser Pro T»r Ala Gin 

^00 

Pro Ser Ser Thr Phe Asp Ala Leu Ser Pro Ser Pro Ala lie Pro Ser 
115 120 

Asn Thr Asp Tyr Pro Gly Pro His Ser Phe Asp Val Ser Phe Gin Gin 
ISO 135 140 

Ser Ser Thr Ala Lys Ser Ala Thr Trp Thr Tyr Ser Thr Glu Leu Lys 
145 150 «'» 

Lys Leu Tyr Cys Gin Me Ala Lys Thr Cy$ Pro lie Gin lie Ly| Val 
165 

Met Thr Pro Pro Pro Gin Gly Ala Val lie Ar« Ala Met Pro Val Tyr 
180 

Lys Lys Ala Glu His Val Tlir Glu Val Val Lys Arg Cys Pro Asn His 
)9S 200 

Glu Leu Ser Arg Glu Phe Asn Glu Gly Gin lie Ala Pro Pro Ser His 
210 

Leu lie Arg Val Glu Gly Asn Ser His Ala Gin Tyr Val Clu Asp Pro 
225 230 **» . 

lie Thr Gly Arg Cln Ser Val Leu Val Pro Tyr Glu Pro Pro Gin Val 

245 Z5u 

Cly Thr Glu Phe Thr Thr Val Leu Tyr Asn Phe Met Cya Asn Ser Ser 

260 '55 

Cys Val Gly Gly Met Asn Arg Arg Pro He Leu lie lie Val Thr Leu 
275 280 

Glu Thr Arg Asp Gly Cln Val Leu Gly Arg Arg Cys Phe Glu Ala Arg 
290 295 300 

lie Cys Ala Cys Pro Gly Arg Asp Arg Lys Ala Asp Glu Asp Ser lie 

305 310 315 

Arg Lys Gin Gin Val Ser Asp Ser Thr Lys Asn Gly Asp Gly Thr Lys 

Arg Pro Phe Arg Gin Asn Thr His Gly lie Gin Het Thr Ser lie Lys 
340 345 350 

Lys Arg Arg Ser Pro Asp Asp Glu Leu Leu Tyr Leu Pro Val Arg Gly 
355 360 3B5 

Arg Glu Thr Tyr Glu Het Leu Leu Lys lie Lys Glu Ser Leu Glu Leu 
370 375 380 

Met Gin Tyr Leu Pro Gin His Thr lie Glu Thr Tyr Arg Gin Gin Gin 
385 390 395 ■•"w 

Gin Gin Gin His Gin His Leu Leu Gin Lys Gin Thr Ser lie Gin Ser 
405 410 

Pro Ser Ser Tyr Cly Asn Ser Ser Pro Pro Leu Asn Lys Mel Asn Ser 
420 ^25 
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Met Asn Lys Leu Pro Ser Vai Scr Gin teu lie Asn Pro Gin Gin Arg 
4J5 440 445 

Asn Ala Leu Thr Pro Thr Thr lie Pro Asp Gly Kct Gly Ala Asn lie 
450 455 «0 

Pro net Met Gly Thr His Met Pro Itet Ala Gly Asp Met Asn Gly Leu 
465 470 475 

Ser Pro Thr Gin Ala Leu Pro Pro Pro Leu Ser Uet Pro Ser Thr Ser 
4S5 490 485 

His Cys Thr Pro Pro Pro Pro Tyr Pro Thr Asp Cys Ser Me Val Ser 
500 505 5iO 

Phe Leu Ala Arg Leu Gly Cys Ser Ser Cys Leu Asp Tyr Phe Thr Thr 



SIS 



520 



Gin Gly Leu Thr Thr lie Tyr Gin lie Glu His Tyr Ser Met Asp Asp 
530 535 540 

Leu Ala Ser Leu Lys lie Pro Glu Gin Phe Arg His Ala lie Trp Lys 
545 550 555 

Gly lie Leu Asp His Arg Gtn Leu His Glu Phe Ser Ser Pro Ser His 
565 570 

Leu Leu Arg Thr Pro Ser Ser Ala Ser Thr Val Ser Val G!y Ser Ser 
580 585 590 

Glu Thr Arg Gly Glu Arg Val lie Asp Ala Val Arg Phe Thr Leu Arg 
S95 600 605 

Gin Thr tie Ser Phe Pro Pro Arg Asp Glu Trp Asn Asp Phe Asn Phe 
610 5^5 6Z0 

Asp Met Asp Ala Arg Arg Asn Lys Gin Gin Ar| He Lys Glu Glu Gly 



625 
Glu 



630 



640 



<210> 7 
<2n> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :p73-Fl sense 
prlaer 

<400> 7 ^ 
tacgtgcacg taaagacacg ttgctcc 



27 



<210> 8 
<2U> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :p73-R1 
antisense prtner 

<400> 8 

tgctgcacgt tgctccacgt ggacgtacg 



29 



<210> 9 
<2n> 29 
<212> DNA 

<213> Artificial Sequence 
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<ll3> Description of Artificial Sequence :p73-F2 sense 
priser 

<400> 9 29 
lacgtatact acgacglgta cgtgaaggg 

<210> 10 
<211> 29 
<2I2> DNA 

<Z\t> Artificial Sequence 

<223> Description of Artificial Sequence :p73-R2 
an ti sense priner 

<400> 10 29 
atgaactacg acgtacgacg tccacgtat 

<210> It 
<2n> 30 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence :HA- labeled 
expression construct 

atgtatccat atgatgttcc agattatgct ^® 

<210> 12 
<2n> 20 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence :pS1-Fl sense 
- priaer 

<400> 12 20 
aaagaaagtt attaccgatg 

<210> 13 
<2il> 20 
<212> DNA 

<2I3> Artificial Sequence 

<2l3> Description of Artificial Sequence :p51-R1 
antisense priaer 

<400> 13 20 
cgcgtggtct gtgttatagg 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence :d51-F2 sense 
priner 

<400> 14 20 
catggaccag cagattcaga 



4 



# 



<|12> DNA 



>13> Artificial Sequence 

Oescrtr 
priaer 



<2Z0> 

<223> Description of Artificial Sequence :p51-FS sense 
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<Z10> 15 
<2U> 19 
<212> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequcnce:p51-R2 
ant i sense prtaer 

<400> 15 ^ ig 

catcaccttg atctggatg 

<210> 16 
<211> 20 
<212> ONA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence :p51-F3 sense 
priner 

<400> 16 20 
ccacctggac gtattccact 

<210> 17 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence :p51-R3 
antisense priner 
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18 



<400> 17 

tggctcataa ggtaccag 

<210> 18 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence :p51-F4 sense 
primer 

<40D> 18 IQ 
catgagctga gccgtgaat 

<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:p51-R4 
antisense primer 

<400> 19 -„ 
tatcttcatc cgccttcctg 

<210> 20 
<211> 18 



wo 99/50412 



PCT/JP99/01512 

15/15 



<400> 20 18 
•tgaaccgcc gtccastt 

<210> 21 
<2n> 20 
<212> OHA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence :p51-R5 
antlsense priaer 

<400> 21 20 
gtgctgagga aggtactgca 

<210> 22 
<211> 20 
<212> ONA 

<213> Artificial Sequence 

olE Description of Artificial Sequence :p5H=6 sense 
priaer 

<400> 22 ^ ^ 20 

tgaagatcaa agagtccctg 

<210> 23 
<211> 20 

<212> ONA . ^ 

<213> Artificial Sequence 

<223> Description of Artificial Sequence :p51-R6 
anti sense priner 

<400> 23 20 
ctagtggctt tgtgcctttg 
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